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the conditions described have been witnessetl 
in cases that have not lieen to the front— purposes 


THE PSVdlOlWTiiy OF THE B.IFBFI) 

WIRE. 

SheU-sliork and I Is iA'ssons. Bv Prof. (i. hdliol 
Smith and I'. H. l^oai'. Pp. xi-i-j^:;. (Man- 
chester: At the L’niversity Ihess ; Eondon : 
Eong'mans, Green, and Co., jqiy.) (’rice 
2 S. 6d. net. 

^T''HE conditions of mod<'rn warfare, with its 
trench life, its sudden ^»-as and bomli attacks, 
the extraordinary intensity of newly discoAcred 
explosives, their variety, and also their long- 
continued effects when directed against human 
beings in a life-and-death struggle, have created 
among our men at the front such an amount of 
nervous and mental tension that the war has dis- 
closed manifestations never previously anticipated, 
and the appellation to some of these slates of the 
term “psycho-neuroses ” is amply justified. 'I hcse 
conditions are, however, rare in the trenches, 
although far from uncommon behind the lines, in 
the field hospitals, at the base, and especially at 
home. They occur also in labour battalions, and 
even amojig those w'ho have never crossed the 
Channel. Nevertheless, we owe an inexpressible 
debt to all our menfolk in the line ; they have suf- 
fered long and endured many things with the 
dogged determination to win victory for liberty, 
social justice, and human brotherhood. The price 
we pay for deathless courage and for records of 
supreme self-sacrifice on the part of officers and 
men, who lay down their lives to guard our homes 
and to protect our and their own flesh and blood, 
implies an intense stress and strain, resulting in 
many instances in a complete breakdown of mind 
and body ; yet the proportion of mental cases is 
not so large as might have been expected, although 
their number in the aggregate with so great an 
army is naturally high. 

This little treatise of five short chapters, desig- 
nated “ Shell-shock ” — it would have been more 
accurate, we think, to have called it “War-shock,” 
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to giv(“ an account of some of the nervous and 
mental states associated with the war, and it has 
several lessons to teach. Most noticeable is the 
chang(‘d relationship here accepted between the 
mind and the body, lor in place of the usiud psycho- 
physical parallelism (of which Wundt was the 
chief pre-w^ar exponent), which affirms that there 
is no causal relation between the processes in the 
one scries and those in the other, we now have 
the view put forward that there exists a reciprocal 
causal relation between the two — but with stress 
laid upon the psychical series. It is assumed by 
the authors that a cerebral disturbance (physical) 
is c.aused by an object through the organs of sense, 
which gives rise to a sensation (psychic), and this, 
when cognised, causes a feeling or an emotion 
with a conative tendency (psychic), resulting in 
some further cerebral disturbance (physical), which 
eventually results in a motor reaction. This, in 
short — if the reviewer rightly interprets the mean- 
ing implied — is the view taken by the joint authors, 
one of whom is a distinguished anatomist and the 
other a student of psychology, both being guided 
in their new field of experience by the able 
psvehiatrist to w'hom the volume is dedicated. 

The essay is characterised by three main 
features : first, as stated, the tendency through- 
out to magnify as the predominant partner the 
first element in the psycho-physical relationship 
and therefore tending to dwell, w'c think unduly, 
upon the value of suggestion, dream analysis,' 
hypnotism, “psycho-analysis,” and personal mag- 
netism, nothing being said of massage, electricity, 
or baths ; secondly, the great stress laid upon nur- 
ture rather than nature, which shows the authors 
to be out-and-out environmentalists ; and thirdly — 
which does not appear to follow as a corollary 
from a disquisition upon “shell-shock” — the con- 
stant effort made to convince the public of the 
necessity for reform in the treatment of the insane, 
the urgent need for reconstructing the administra- 

I ®cc ** D*'cim Py Maurice Nicoll. (Londt^n • 
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tion of English asylums for this purpose, and the 
compelling want that exists for relaxing* the 
Law of Lunacy, so that cases of insanity may be 
treated in the unconfirmed stages without the legal 
certificate — the latter certainly an example of 
preaching to the converted, as there were two 
Bills before Parliament for this purpose at the 
commencement of the war, and the London 
County Council has since obtained the sanction 
of law for the treatment of mental illness during 
its early stages in the Maudsley Hospital, now 
employed for military mental cases. 

It may be stated here that the authors show a 
lack of practical knovvledgc of the law as applied 
to the insane poor — in whose interests the book 
pleads — when they state that the granting ‘of tht? 
reception order is conditional upon the friends of 
the insane poor visiting from the outside world. 
This reception order really only applies to private 
patients — the richer of the community — and the 
long experience of the reviewer recalls regulations 
to limit the number and frequency of visits to 
asylums for the insane poor rather than the 
reverse. Nearly one-half of the essay is 
devoted to the third feature, and, as stated 
in the introduction, the object of the volume 
is to rouse a feeling against “ the British attitude 
towards the treatment of mental disorder.” 
Naturally, therefore, and also avowedly, the work 
is written, for the general reader, and not for the 
medical practitioner, ^ and so far as the experience 
ol the authors is concerned it is an exceedingly 
interesting essay ; but we cannot subscribe to its 
views, especially in regard to heredity. We find 
this statement ; ” The war . . . has warned us 
that the pessimistic, helpless appeal to heredity so 
common in the case of insanity must go the same 
way as its lugubrious homologue which formerly 
did duty in the case of tuberculosis. In the causa- 
tion of the psycho-neuroses heredity undoubtedly 
counts, but social and material environment count 
infinitely more.” 

In the reviewer’s experience, which has been 
considerable with , this class, a family history of 
insanity, epilepsy, paralysis,- neurasthenia, or 
parental alcoholism has been obtained in 33 
per cent, of all cases of shell-shock, and 
probably the correct proportion is much higher. 
As those who investigate in this field of inquiry 
know, the admission of insanitv occurring in the 
family^ is not readily made, owing to the stigma 
attaching to it, and pedigrees ascertained are of 
the briefest kind. In order to be of value the 
family history should not only enu'merate all the 
members, but also embrace at least three 
generations. In the absence of this information 
it would be incorrect to state that shell-shock cases 
presented no neurotic family history. In regard 
to heredity we know that the interaction of any 
two sets of characters may be conditional upon 
the presence of some third one, such as sex, as 
in haemophilia, and in certain other diseases which 
appear in first-cousin marriages, , and the charab- 

< See atffo ** Pi^yrho-nevroses dc Guerre.’* By Dr*. Rousi^y and Hermitte. 
(Paris : Masson et Cie.) 
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ter upon which these depend being recessive, the 
diseases would not appear, therefore, until two 
similar hybrids, each possessing this character,, 
had intermarried. If the disease be rare, two 
such hybrids are not likely to m^et unless they are 
of the same family, yet there exists a deeply seated 
defect which is highly hereditary. We have no 
definite knowledge of what is inherited ; it may be 
the faulty nutrition of some ancestor, some “in- 
born error of metabolism ” ; at any rate, it is 
some deeply ingrained defect only curable by 
extinction of the stock or by its repeated crossing 
with other more stable stocks. 

We think, therefore, that the authors assert too 
dogmatically that “there is no anatomical, patho- 
logical, or chemical evidence of inheritance in the 
cases of psycho-neuroses ” which they had 
treated. Surely this evidence would not be neces- 
sary in order to prove the inheritance of disease, 
which is not ascertained by microscopic or chemi- 
cal evidence. These conditions are known much 
more by perverted nervous action than by coarse 
structural lesions or chemical reaction, and we 
know that melancholia, epilepsy, paranoia, 
hysteria, and neurasthenia are not only inter- 
changeable among themselves, but also definitely 
inherited, which indicates some deep underlying 
nervous defect. The reviewer is of the school 
which regards heredity as a great factor, and he 
believes^ there are few cases of shell-shock which 
do not inherit in their nervous system some locus 
resistentiae minorist which has tended towards 
a breakdown at some age or other under 
the necessary stress. The comparison made by 
the authors between the heredity of tuberculosis 
and that of insanity i$ scarcely to the point, for in 
one instance the disease is of microbic origin, 
whilst in the other it is not. However, the 
authors are men of science who deny that there 
can be a true inheritance of any microbic disease, 
but observation and experience can best supply the 
test answer in regard to this, and there arc few 
practical physicians who are not prepared • fto 
admit that the body in which the germinal plasm 
is lodged, if deeply affected by exhausting disease, 
may produce far-reaching effects upon this plasm, 
and consequently upon the offspring, so that a 
lower resistance to disease, or a greater proclivity 
or susceptibility, is probably transmitted, and the 
reviewer thinks it is not too much to affirm that 
this lowered resistance may be perpetuated — a 
thesis which cannot to-day be denied. 

The reviewer is scarcely in agreement with 
the authors, who adopt so wholeheartedly the 
exclusively emotional origin of shell-shock as 
against the physical origin. That shell-shock is 
entirely of psychic origin and can be overcome by 
psycho-therapeutics is too sweeping a statement. 
In nlhny, if not in most, of these cases there are 
physical weariness, fatigue, exposure, insomnia, 
exhaustion, and^ irregular meals— possibly also on 
occasion malaria and venereal disease; the re- 
viewer has known these. Moreover, the state of 
the vital organs — ^the heart with its* peripheral 
extensions, the lungs, and the alimentary system^ 
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together with the condition of the great eliminat- 
ing organs, the liver, kidneys, skin, and bowels — 
are abnormally affected by life at the front--- 
factors which must control the psycho-physical 
connections. ^ 

We. know that intellectual and emotional 
manifestations depend greatly upon changes in 
the blood, in the internal secretions, and in the 
vital organs, but the authors seem not to recog- 
nise fully the implications connected with such 
physical changes, or they app>ear to underrate 
them, yet we have daily proof of their importance; 
witness the influence upon the emotions of visceral 
derangements, of changes in the circulation, or 
in the supply and distribution of blood to the 
great depurating organs. The brain must depend 
for its normal action upon the healthy co-operation 
of all the vital functions, and although the 
biological response of fear is of far-reaching im- 
portance, mental influences are not always the 
predominating factors in the causation df shell- 
shock, which may be more the result or the con- 
sequence of physical changes. The highest 
intellectual and emotional powers by which well- 
balanced adjustments are reached and well- 
balanced feelings are maintained require a full 
flow of nervous energy from all the bodily organs 
acting with unimpaired harmony, and whilst 
mental influences, positive and negative — exulta- 
tions and agonies — count for much in the 
soldier’s life at the front, the bodily state must 
not be neglected if the partnership is to prove 
effective. Robert Armstrong-Jones. 


SCIENTIFIC HOME-MAKING. 

{i) The Mothercraft Manual. By Mary L. Read. 
Pp. xviii + 440. (London ; George G. Harrap 
and Co.) Price 55. net. 

( 2 ) The Home and the Family: An Elementary 
Text-book of Home-making. (“The Home- 
making Series.”) By Prof. Helen Kinne and 
Anna M. Cooley. Pp. vi + 292. (New York: The 
Macmillan Co. ; London : Macmillan and Co., 
Ltd., 1917.) Price 35. 6d, net. 

( 3 ) Food Gardening for Beginners and Experts. 
By H. Valentine Davis. Pp. vii + 44. (Lon- 
don: G. Bell and Sons, Ltd., 1917.) Price 6d. 
net. 

(4) One Hundred Points in Food Economy. By I 
J. Grant Ramsay. Preface by Prof. W. D. j 
Halliburton. Unpaged. (London : G. Bell 
and Sons, Ltd., 1917.) Price u. net. 

(i) 'T^HE author of “The Mothercraft Manual,” 
who is a director of the School of Mother- 
craft in New York, complains that the word 
mothercraft is coming into general use, especially 
in England, in a much narrower sense than 
It was intended to bear. Certainly the. aim 
of her book is a wide one. It is, briefly, to make 
available to “ home-makers, present and prospec- 
tive,” some of the wealth of knowledge gained 
by students of biology, hygiene, child-psychology, 
and other sciences 1)V translating it into the 
language of everyday life. 
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The early chapters deal with the evolution of 
marriage, the duties of the State and of parents 
so that reasonably early marriage may be pos- 
sible, the establishing of the home on small means 
, — a sense of humour is named as one of the 
j chief essentials — preparation for parenthood, and 
j the present state of knowledge of heredity and 
eugenics. 

The last sections are too much compressed to 
be of value in themselves, but a bibliography to 
each chapter is appended, and one of the avowed 
objects of the book is to enable the student to 
follow out in more technical works any of the 
subjects touched upon. The most advantageous 
age for parenthood is stated to be twenty- 
five to forty for the mother and “over 
twenty-five ” for the father ; “ two or three 

years ” should elapse between births ; four 
children are required on an average to maintain 
the family, but ethical control on the part of 
the parents is the only method of limitation con- 
sonant with the highest ideal of matrimony and 
with the welfare of the child. 

The keynote to the section on growth and de- 
velopment is, that to live fully the life normal to 
any particular stage is the best preparation for 
the succeeding one. Many charts and tables of 
normal physical and mental acquirement at 
different stages are given, and these will be useful 
as a guide to fresh observation. 

The practical part of the book begins with a 
discussion of the health, habits, and general well- 
being of the mother and the influence of these on 
pre-natal life. Much space is devoted to the 
actual care of the infant, and its daily, indeed 
hourly, regime from birth onwards is mapped out 
with meticulous care. In regard to the food 
tables our chief impression is that the stomach 
of the American infant must be very different from 
that of the kind of baby we are accustomed to 
if, at eighteen months, it is advisable to add to 
its dietary a pur^e of fresh or dried peas, celery, 
onions, or corn, or if the following is a “ typical 
midday meal for a child of six : Half portion 
macaroni, one tablespoonful cooked cheese, four 
tablespoonfuls string beans, lettuce with oil and 
lemon-juice, bread and butter, and a raw apple ! 
The tables of food composition, however, are very 
clear and of general applicability. 

The succeeding chapters deal with the education 
of the child in the home, and they follow in the 
main the now familiar principles laid down by 
Froebel, Stanley Hall, Prof. Dewey, and Mme. 
Montessori. The value of play as a factor in 
education is recognised, and we are glad to see 
that no great regulation of play, as distinct from 
games, is recommended. Abundant playthings 
suited to the visual- capacity and muscular de- 
velopment at each stage are enumerated, highly 
finished toys which leave nothing to the resource 
and imagination of the children being* ruled out. 
Organised games should begin at about four years 
old, and can be used as a training in group-action, 
in competition, loyalty to a leader — in short, to 
' lay the foundations of nearly all the civic virtues. 
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The place of story-telling, of music, and of the 
arts in home education is considered, and the 
book closes with a section on home nursing and 
first aid. Some of the illustrations are useful 
and interesting; others, such as a tableful of 
labelled bottles of unwholesome sweets, have 
rather an irritating effect. 

(2) It is open to question whether it is well 
that the attention of young women should be 
concentrated too closely and continuously on the 
problems of home-making and child-rearing unless 
they have a definite prospect of marriage, or of 
putting the training to practical account in some 
other way. But a basis of general knowledge of 
the home-making arts is necessary to every 
woman. This, and the perception that there is 
a high standard to be reached, can be gained 
comparatively early in school life, perhaps best 
between the eleventh and fourteenth years. There- 
fore we welcome very warmly an “ Elementary 
Text-book of Home-making ’* by Prof. Helen 
Kinne and Anna M. Cooley, both teachers of the 
subject in Columbia University. The book, 
which is American in its setting, is written in 
story form, and is intended for use as a supple- 
mentary reader in elementary schools. The 
directions for the sanitary arrangement of the 
house, the furnishing and cleaning of rooms, the 
care of the baby, and the preparation of food are 
clear and simple. Emphasis is laid throughout 
on the duty — and the means— of simplifying life 
and economising labour that a higher degree of 
mental health and ^physical efficiency may be 
reached by the maker of the home, as well as by 
its other inmates. The “ typhoid ” fly has a chapter 
to itself, and an optimistic picture, published by 
permission of the Louisiana State Board of 
Health, shows a child, in the year 1920, gazing 
at a fly on the edge of its plate and asking in- 
tejrestedly, “What’s ’at?” If anything could 
bring about so desirable a state of things in so 
short a time, it would surely be the dissemination 
of the terrifying figure on the next page of a fly 
the legs of which are festooned all over with 
germs “greatly magnified.” 

(3) 'Vegetable culture has become a very im- 
portant homecraft in these days, and this little 
book, “Food Gardening for Beginners and 
Experts,” will be found a useful guide. It gives 
very simple directions and diagrams for arrang- 
ing a plot or garden in three sections, so that 
each is heavily manured and limed once in three 
years. Tables show the proper rotation of vege- 
tables for each section, and brief instructions are 
given for the culture of each kind. A calendar 
of garden operations is appended, but no guidance 
is given as to the probable differences of 
time for seedrsowing in various parts of the 
country. 

(4) “ One Hundred Points in Food Economy ” 
ig stamped with the approval of Prof. Halliburton, 
and in these days of tabloids it may make some 
lanpeah We quote one “ point ” : “ Food substi- 

are not to be despised. Why? Because 

of them are equal, or better, than the food 
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they are intended to substitute, but, on account 
of ignorance, prejudice, or habit, they may not be 
so popular.” Why should anybody write English 
like that? M. R. T. 

I SPECULATIVE ANTHROPOLOGY. 

! Modern Man and His Forerunners: A Short Study 
j of the Human Species, Living and Extinct. 

! By H. G. F. Spurrell. Pp. xi-H 192 + illustra- 

j tions V. (London : G. Bell and Sons, Ltd.> 

1917.) Price 75. 6 d. net. 

i l may be at once admitted that the author of 
this book is a daring and original thinker, 

I who has used man, ancient and modern, as a stalk- 
j ing-horse to cover a series of essays dealing with 
; the origin and fate of man and of man’s highest 
, form of modern civilisation. The author, had he so 
chosen, is well qualified to write a book on modern 
man and his forerunners; he has made notable 
contributions both to anatomical and to medical 
i literature; as a physician he has resided in South 
■ America and West Africa. Indeed, the very best 
parts of his book are those in which he records 
his studies of the habits and psychology of apes 
and monkeys. His interests, however, are 
centred, not on the anatomical features of species 
of man and ape, but rather on those mental 
characters which come into action when in- 
dividuals become groupied in herds and com- 
munities. 

Dr. Spurrell pictures three selective phases in 
modern man’s evolution. In the first and earliest 
phase man’s struggle was with his environment, 
the fittest individuals surviving. In the second, 
that of primitive communities, the struggle was 
with other communities. “The object of such a 
community,” says Dr. "Spurrell, “is not to pro- 
mote the survival of the fittest, but to fit as many 
as possible to survive.” In the second phase 
selection was no longer individualistic. In the 
third phase, when primitive communities have 
become welded into nationalities by the intro- 
duction of those conditions of life to which the 
author would restrict the term “civilisation,” the 
form of selection again changed. “At the begin- 
ning of civilisation the individual method of 
selection again came into play. Individuals with 
a greater capacity for civilisation had a greater 
chance of surviving and leaving children to carry 
on their qualities.” Civilisation tends to favour 
the survival of the rapacious, selfish individual. 
“The basic weakness in civilisation,” writes Dr. 
Spurrell, “ lies in the deeply rooted predatory 
instinct in human nature.” 

From such quotations it will be seen that Dr. 
Spurrell is not optimistic about our future. “The 
ultimate extinction of man is, of course, as in- 
evitable as was that of the innumerable species 
with whose remains geological strata are packed,’^ 
is a sentence from the last page but one. Yet 
the author has many clever and mordant state- 
ments to make. “ It is the fittest armies which 
survive war, not the fittest ii^dividuals. ” “Civili- 
sation is essentially a slavery, the need of money 
being its whip.” “What the masses want when 
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they profess themselves socialists is ease without ! 
effort.” “The advertisement of cheap and pain- 
less substitutes for war has been a recurring* . 
feature in the cycles of civilisation.” We suspect • 
that the author ha^ a sense of humour hidden away 
somewhere and that perhaps he does not really 
mean all he says. 


IDENTIFICATION OF PLANTS. 

Name this Flower: A Simple Way of Finding 
out the Names of Common Plants without^ any 
Previous Knowledge of Botany. By Prof. 
Gaston Bonnier. Pp. xii + 331 + plates 64. 
(London and Toronto ; J. M. Dent and Sons, 
Ltd. ; New York : E. P. Dutton and Co., 1917.) 
Price 65. net. 

T he desire to know the names of wild flowers is 
very widespread and by no means confined to 
those who take any particular interest in botanical 
science. For such as these there has been no 
easy book of reference. The simple books have 
all been written on botanical principles, and the 
science of plant classification underlies almost 
every so-called popular treatise. 

Prof. Gaston Bonnier has fully realised this, and 
in producing his book, “Name this Flower,” has 
achieved a really useful purpose. At first the 
botanist may be tempted to scoff and consider it 
a wasted effort, for the construction of the admir- 
able keys must have been a most laborious work. 
But a little study reveals its great value, and a 
test with such difficult plants as sea holly or teazel 
shows how thoroughly the work has been done. 

In writing the book Prof. Bonnier was largely 
influenced by the pliilosopher Ernest Bersot’s 
“Letter on Botany,” published among his “Reflec- 
tions of a Moralist.” “Botany,” he says, “is 
one of the most deceitful of sciences. As flowers 
are so charming one imagines that it also must 
be charming ; but how soon one is disillusioned ! 
And why? Ah, why? Because the savants have 
thought about themselves and not about us. They 
have wished for a science complete in itself; and 
they have put each thing in its place without 
troubling to ascertain whether it would be easy 
for other people to find it there. How many 
times have I tried to become a botanist, and 
each time I have been vanquished.” 

Prof. Bonnier, by his exhaustive keys, well 
illustrated by line drawings, enables anyone to 
find out the names of plants without knowing 
anything of botany or of the principles of classifi- 
cation. The value of the book is enhanced by 
sixty-four plates of coloured illustrations, which 
represent uie plants sufficiently adequately. A 
good deal of botanical and general information 
IS also packed into the book, and it is very well 
indexed. Anyone using Prof. Bonnier’s book 
carefully could scarcely fail to find that in so dcMng 
he had not only learnt the names of plants, but 
was also being impelled on the high road to 
become a botanist. 

English ^udents should be grateful to Prof. 
Boulger for this translation of Prof. Bbnnier’s 
excellent book. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Unusual Rainbows. 

The very interesting diagram sent to Nature for 
: August 30 (p. 525) by Mr. Allan Low seems to exhibit 
. a complete system of direct and reflected rainbows, 
j The falling raindrops would be flooded with the direct 
light of the sun, forming the usual pair of bows. ITiey 
would also be flooded with the light reflected from 
the surface of the sea; if the sea is not ruffled this 
I latter light would be directed from a fairly concentrated 
j image of the sun, below the horizon. Thus it should 
1 show another pair of bows, the common axis of which 
'■ is the prolongation of the line from the observer to 
this image of the sun ; as that line points above the 
horizon, these bows should be more than a semicircle 
in extent. When the surface of the sea is ruffled, the 
blurred image of the sun will be so large that the 
colours in the bows will overlap, and only abroad white 
bow will appear, which would not be noticed. Fog 
bows are white for a different reason. The two sys- 
tems of bows meet at points which must be equidistant 
from the sun and its image; for bows of the same 
radius these points must be on the horizon. The alti- 
tude of the anti-sun, the radius of the bow 
drawn to the horizon, and the horizon form 
a right-angled spherical triangle; thus the sine 
of half the angle between two bows where 
they intersect on the horizon is equal to the sine of the 
sun’s altitude divided by the sine of the radius of the 
bow. With Mr. Low’s estimated figures this would 
bring out the radius rather too small. J. L. 

Cambridge, August 31. 

The arcs of the third and fourth bows, so well 
described by Mr. Low in Nature of August 30, are, 1 
think, undoubtedly due to the sun reflected from the 
ocean behind the ship. 

Around a centre O describe two circles with radii 
of 42 mm. and 52 mm. respectively. Then 7 mm. 
above O draw a horizontal line. This will r^resent 
the horizon, and the portions of the circles abbve this 
will be the primary and secondary bows due to the 
direct light of the sun. On a line from O, perpen- 
dicular to the horizontal line, take another point P, 
distant 14 mm. above O, and describe circles about P 
with radii as before. The portions of these circles 
above the horizontal line will be the primary and 
secondary bows due to the reflected sun. It will be 
found that the figure thus obtained is very similar to 
that given by Mr. Low, except that he saw only small 
portions of the third and fourth bows. But I believe 
the sun’s altitude must have been greater than 7®, for 
with that height only about one-sTxth of the vertical 
radius of the primary bow would be below the horizon, 
and in his diagram about one-third is cut ofl. I have 
taken the radii of the primary and secondary bows as 
about 42'*' and 52®, in round numbers. 

Invermay, Hyde Park, Leeds, At^st 31. 

C. T. Whitmell. 


There seems to be a simple explanation of “An 
Unusual JRainbow ” described by Mr. Low in Nature 
of August 30. If the sea was suffidRntly calm tl 
would be, from tlie point of view of the raindr^^^ 
causing tifis rainbow, a real sun 7® above tbe horizon 
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and also a mock sun 7'^ below it, caused by reflection. 
The primary and secondary bows caused^ by the latter 
as source would occupy exactly the positions indicated 
in the sketch with the appropriate colour arrangement. 
As the intensity and dehnition of the mock sun, good 
at grazing incidence, would fall off rapidly as the angle 
increased, only the low’er part of the bows would be 
distinctly visible ; this also is suggested in the sketch. 
The calmness of the sea is not specifically mentioned, 
but seems to be implied by the other weather condi- 
tions stated. 1* • VV. Aston. 

South Farnborough, .August 31. 


There was observed over the Medway estuary on 
August iH (7.15, p.m., B.S.T.) an extremely brilliant 
rainbow. In addition to secondary bows concentric 
with the primary (all less than a semicircle), there w’as 
seen a bow of considerable brightness having an arc 
greater than a semicircle. This “ anomalous bow' ” 
appeared to be of the same radius as the primary 
bow, had its colours in the same order (i.e. red outer- 



most), and cut the horizon at the .same point. It w'as, 
in fact, the remainder of the circle of which the 
primary arc formed a part. 

The bow in question presumably originated from the 
image of the sun reflected in the still water of the 
foreground, and thus the right-hand end of the primary 
bow, which stretched overland, was unaccompanied 
by the eccentric arc. The phenomenon should not be 
an uncommon one, yet 1 do not remember to have 
observed it previously. VV. Neilson Jones. 

Grain, Kent, August 18. 

The Sounds of Gunfire. 

The recent correspondence in the Times referring 
to the audibility of the reports at great distances 
induces me to record my experiences here. I have a 
garage, built of corrugated iron and lined with match- 
board. It stands on a concrete base, and the floor is 
cemented. Its dimensions are 20 ft. by 10 ft., by 15 ft. 
to the ridge, I can hear the sounds of the guns inside 
the ^ building on days when they are inaudible 
outside. W'hon audible outside they are considerably 
accentuated within. 

The same thing occurs in the case of a smaller shed, 
of similar construction, about 100 yards away. 

A structure of corrugated iron and wood upon a 
concrete base appears to act as a resonator, collecting 
and intensifying the sounds. It might be possible to 
record^ the sounds on wax cylinders (phonpgraphically) 
bjt using an abnormally large megaphomc trumpet 
directed towards the source of the disturbance. 

C. Carus-Wilson. 

,/?? 5 trawberry Hill, Middlesex, August 27. 
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i EDUCATION AND INDUSTRY, 

D uring the early part of 1916 the Higher. 
Education Sub-Committtse of the Education 
; Committee of the London County Council devoted 
I a great deal of time to interviewing representative 
! employers with the view of obtaining their views 
j on the efficiency of the work done in the various 
j types of educational institutions under its control, 
and a frank discussion of the relations which 
should exist between the education given in them 
. and industrial and commercial life. The results 
’ of these interviews are summarised in a report 
! recently presented to the Council, which has 
j roused a good deal of comment in the Press, much 
' of it of a very superficial character. 

Most of those interviewed w'ere concerned with 
■ the distribution and transport of goods or with 
! financial undertakings, but, in addition to these, 
j three groups of employers dealing with what may 
; be said to be the three main London manufactur- 
I ing industries, engineering, printing, and the 
j chemical trades, were also interviewed. 

While the inquiry was generally directed to the 
j possibility of establishing a closer relationship 
I between education and industry than at present 
• exists, the main lines on which it proceeded may 
' be summarised under four heads : — 

* (i) The methods adopted by business men for 

: recruiting their staffs and the qualifications de- 
manded from applicants. 

(2) General defects in the education given by 
the schools as revealed by the experience of busi- 
, ness men. 

; (3) The possibility of greater assistance being 

given to employers in making a suitable selection 
i and in providing better material. 

(4) The encouragement given by business men 
' to further education of their staffs, and the desira- 
! bility or otherwise of compulsory further educa- 
, tion. 

With the criticisms of the representatives of 
' commerce we do not propose to deal beyond rc- 
I marking that they are largely criticisms of the 
; character and moral produced by the schools, and 
I the most sweeping of them have been shown by 
the events of the last three years to have very 
slight foundation. For many of the others the 
conditions of employment, and particularly of the 
! methods used for selecting employees, which in 
j too many cases pay far too little attention to the 
j selection of the really able and, intelligent boy 
and far too much to personal influence, are much 
to blame. If a boy in his last years at school 
feels that someone whom he knows will get him 
into a post and that it matters very little whether 
j he does his school work well or badly, he has little 
encouragement to put forth the best that is in 
him. 

The engineering group of trades forms the most 
important group of manufacturing industries in 
the London area ; few people realise that nearly 
three-quarters of a million persons are dependent 
upon it. 

I The representatives of this group showed a 
refreshing belief in continued education; they alt 
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felt that elementary-school education is insufficient, 
•and that education and workshop practice should 
;g-o hand in hand ; they expressed a decided opinion 
that to be effective any scheme of continued educa- 
tion for the ordinary boy must be compulsory, so 
as to protect the* good employer. In this group 
of trades the provision for technical education 
hitherto made has t^en more complete than in 
any other, and it Is , in this group that the country 
has best held its own against foreign competi- 
tion. 

As regards the curriculum of the technical 
schools, recommendations were made to widen the 
scope of the training to include the colloquial 
teaching of foreign languages and some econ- 
omics. The question of costs and estimates also 
needed attention. 

It was stated that the ever-increasing demands 
of the industry called for a larger supply of suit- 
ably trained men, and that every chance should 
be given for the best men to reach the highest 
institutions, which should be well equipped and 
well staffed. 

The- representatives of chemical industries were 
not so completely in accord with each other. The 
practical man was inclined to think that works 
experience, aided by technical classes, was suffi- 
cient ; the university-trained man believed that 
nothing short of a full university training was of 
much use. The industry was said to need three 
distinct classes of workers : the research assistant, 
the foreman and technical chemist who super- 
vises the manufacturing operations, and the semi- 
skilled or unskilled labourer who does the routine 
work. The first class has found less employment 
in England than in Germany or America, and this 
was said to be due to several causes. In Germany 
research is subsidised and encouraged by the 
State to an extent quite unknown in England, and 
the chemical industry is in the hands of large 
firms, who are willing and can afford to 
incur eicpenditure upon research. In England, 
on one hand, teachers are said to be too little 
in contact with industry, and, on the other, manu- 
facturers expect too much from the young chemist, 
and do not realise that until he has had some busi- 
ness experience he cannot be reasonably expected 
to produce startling improvements. 

The printing trade group of employers also are 
believers in technical education, and they referred 
to the value of" the research work in connection 
with the photo process industry which has been 
carried out at the Photo-Engraving School at 
Bolt Court. 

As a result of these conferences two important 
proposals are made by the sub-committee^i) to 
create an Appointments Sub-Committee, which 
shall do for the secondary and elementary schools 
what the Appointments Boards are now doing for 
the universities ; and (a) to form consultative com- 
mittees of experts chosen by the Council for 
Various branches of commerce and industry to 
advise the Council upon the' equipment of institu- 
tions and upon the distribution, development, and 
modification of courses of instruction relating to ' 
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the industry concerned. Such a committee is 
already in existence for the printing trades, and 
committees are to be formed for the engineering 
and chemical trades. If only the right persons 
are chosen, and if the Council pays proper atten- 
tion to their recommendations, this step should 
prove fruitful of good results. 

There is an uneasy feeling abroad that the pre- 
sent Council is not really in earnest in regard to 
this matter of technical education, and that many 
of its influential members do not look upon educa- 
tion as a profitable investment which will make 
large returns, but rather as something which they 
must perforce appear to attend to in order to keep 
faddists from troubling. The old Technical 
Education Board, which had a somewhat indepen- 
dent existence and di^ a great work for technical 
and scientific education in London, came to an 
end when the Council became the Education 
! Authority in 1904. Since then the claims of 
! technical and scientific education have been much 
; in the background ; the able officer who advised 
i the Board in such matters was quietly shunted ; 

I and there has been a tendency to restrict unduly 
expenditure on equipment and, under the plea of 
concentration, to hinder the development of insti- 
tutions doing good work. 

When the Technical Education Board went out 
of existence plans had been prepared for an insti- 
tute of technical optics, and these were left in a 
forward state to be carried out by the new 
authority, but under one plea or another their 
execution was repeatedly postponed. What this 
postponement has meant will only be known in 
years to come, when the full story of the present 
world-conflict can be told. Now, under the stress 
of national need, steps have been taken, but it 
will yet be some time before they can produce 
their full effect. 

Similar remarks apply to provision that was 
contemplated for the erection and maintenance of 
technical institutes to serve North-East and South- 
East London. Both these much-needed schemes, 
providing for important industrial areas, have 
been under discussion for more than ten years, and 
we believe that plans have actually been prepared 
for tthe necessary buildings and equipment, but 
from one cause or another nothing has as yet 
been done in either case to carry them out. It 
is to be hoped that the new consultative com- 
mittees will not be used as an excuse for further 
delay. 

The root of the whole difficulty lies- in the fact 
that the average member of the Council has little 
belief in education, and, if anything, less belief 
in the value of science ; and until this attitude of 
mind is altered no amount of new machinery is 
likely to bring about improvements of any 
value. 

There are indications that the necessity for en- 
couraging researph is. likely to be more appreciated 
in the future than it h^s been in the past. It is to 
be hoped that in making importilnt staff appoint- 
ments, especially appointments to principalships of 
large technical.! schools, more attention will be 



8 


NATURE 


[Sep.tembpr 6, 1917 


paid than hitherto to proved ability of this char- 
acter; that the staffs of technical institutions 
should be not merely allowed, but expected, 
to undertake original research ; and that 
they should not be so overburdened with other 
duties as to leave them little time and energy for 
such work. 


NATIONAL WORTH OF CHEMICAL 
LABORATORIES. 

W E have on several occasions during the past 
few months directed attention in these 
columns to the strenuous efforts America is now 
making to take the fullest advantage of the oppor- 
tunity afforded by the present condition of things 
in Europe to improve and enlarge such of her 
industries as are directly dependent upon chemis- 
try. On all sides we see the evidence of her | 
determination to render herself independent of | 
the hold w’hich Germany, by means fair or foul, | 
has sought to obtain over her, to the detriment 
of her commercial development. But energetic 
and far-sighted American manufacturers have even | 
a wider outlook than the supply of their home ' 
markets. They are out for wresting from Gcr- j 
many the pre-eminence she has hitherto been able j 
to secure by combinations and financial arrange- 
ments of a shady complexion in the markets of 
the world, and there is no question that the 
industrial magnates of Germany are now seriously 
alarmed at the prospect. The recent political 
crisis in Germany is a sure sign of this fact, and 
the industrial and military autocracies have still 
further cemented their union in the effort to meet 
it. The present struggle will inevitably develop j 
into an economic warfare of the most bitter and j 
relentless character. All this is clearly foreseen | 
by all the more important industrial communities. 
The very method by which Germany is conducting 
her share of the war is an indication of what she 
intends her economic policy to be in the immediate 
future. 

In an address delivered at the dedication of the 
chemical laboratory of the University of Okla- 
homa, reproduced in our contemporary. Science 
(July 6), Prof. W. A. Noyes, of the University of 
Illinois, has admirably defined the relation of the 
research laboratories of the American universities 
to the coming struggle. They are the training 
schools in which the prospective combatants must 
receive the equipment upon which success alone 
depends. Economic warfare, in the long run, is 
a far more complicated business than a military 
campaign, and its ultimate and permanent triumph 
rests upon many factors. But, under modern con- 
ditions, it fundamentally depends upon the efficient 
application of scientific pnndples and upon the 
aptitude to turn the knowledge jgfained by scientific 
research to practical account. 

Prof. Noyes illustrates the6Cf;f|idts by examf^es, 
familiar enough to all who are dbgni^ent of th^ 
course of industrial development during the past 
six or seven decades, but which cannot be too ' 
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often dwelt upon. They are lessons to be in- 
stilled into each succeeding generation, and which 
they must never be allowed to forget. He begins 
with the creation of the Giessen laboratory, and 
traces its influence upon the growth of scientit^c 
chemistry all the world over, a*id its special in- 
! iluence upon the development of applied chemistry 
in Germany. Incidentally he contrasts the dif- 
ference in the trend of events in England. We 
had an enthusiastic and inspiring teacher in Hof*^ 
mann, actuated by the spirit and example of 
Liebig, who had unquestionably a powerful stimu- 
lating effect here ; but much of the good seed fell 
I upon stony ground so far as it permanently aftected 
! the character of our chemical industries, and 
i the stimulus of Hofmann died with his recall to 
Berlin. The manner in which we threw away our 
opportunity in discarding the new’ industry which 
liofmann and the associates he gathered round 
him created is one of the saddest stories in our 
economic history. We are now realising only too 
bitterly w hat the loss of that industry has meant, 
not only to our manufacturing supremacy, but also 
to the rapid and successful prosecution of the war. 
The moral of this lesson will, we may hope, not be 
lost upon the young community to which it is 
addressed. 

Prof. Noyes then rapidly deals with these ques- 
tions as they affect his owm countrymen. He 
points to the extraordinary development in the 
means of instruction in chemistry w-hich the United 
States has witnessed in the course of a generation, 
to the spread of admirably equipped schools for 
higher instruction and research, and to the grow- 
ing recognition on the part of the industrial com- 
munity of the importance of scientific training in 
the conduct of manufacturing operations. But the 
full fruition of such efforts is, as with us, occa- 
sionally impeded by unwise legislative action, and 
Prof. Noyes gives examples of such action on the 
part of Congress, apparently at the instigation bf 
persons acting in the interests of foreign firnils. 
The practices of these firms are in direct contra- 
vention of the principles of the Sherman law, 
which forbids combinations intended to preK%nt 
real competition in the manufacture of staple pro- 
ducts. But these combinations are deliberately 
fostered by the German Government, and branch 
establishments of powerful German firms settled 
in America are avow'edly working against the 
spirit of the law in the effort to strangle the . 
rapidly growing development of American 
chemical industry. There is an amusing story of 
how a characteristic instance of Teutonic bullying 
was effectually checked by a manufacturer who 
was largely concerned in the production of 
American bromine. The proverbial astuteness 
of our American cousins is frequently 
more than a match for the somewhat dumsy 
blundering of their German comf>etitors. Show 
a firm front to the bully and he speedily collapses. 
But America wisely. learns what she. can from her 
enemies; assimilating the good and rejecting the 
bad,' in her determination to organise the world 
on the basis of justice instead of force. 
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SOME RECENT DANISH MEDICO- 
HISTORICAL WRITINGS,^ 

D uring the last few years there has been a 
widespread revival of the study of medical 
history in many countries, and a considerable 
number of profeiSsorships have been founded to 
teach a branch of the curriculum which is con- 
sidered by many to be invaluable from an educa- 
tional point of view. Some medico-historical 
societies have also arisen in France, America, 
and IBngland, and, judging by their literary out- 
put, work is going on very actively. The small 
but highly intellectual country of Denmark is not 
behind the others, as is seen in the issue, under 
the direction of Prof. Vilhelm Maar, of the 
University of Copenhagen, of an important series 
of small monographs which we have before us. 
Up to the present fourteen of these have been 
published and cover a wide field of medical his- 
torical research. They are the work mostly of 
Danes, chiefly of the University of Copenhagen. 

Thus Finnur Jdnsson (i), professor of Northern 
philology, gives an interesting account of various 
diseases in northern Scandinavia and Iceland in 
ancient times, of particular importance being his 
statements as to the wide geographical distribu- 
tion of leprosy, small-pox, pulmonary and mental 
diseases. There would appear to be no records 
of syphilis, and, indeed, venereal diseases 
generally were but little known. 

Kristian Caroe (2) has written a short account 
of the relation of the medieval bedell to medicine, 
and in particular to the practice of surgery. The 
exposition of the doctrines on the origin of mental 
diseases in the classical period has been ably 
carried out by Dr. J. L. Heiberg (3). Dr. Ernest 
Wickershcimer'(4), the well-known librarian of 
the Afcademy of Medicine in Paris, continues the 
studies on the treatment of hydrophobia by sea- 
water which he had published some years pre- 
viously. A very exhaustive account of trephining 
in primitive times comes from the pen of Dr. 
S0ren Hansen (5), and is well illustrated. Ample 
justice is done to the fairly extensive literature 
extant on the subject. Dr. K. K. K. Lunds- 
gaard (6) deals with the well-worn theme of the 
history of spectacles and eye-glasses, and brings 
the facts well up to date. In the seventh 
brochure Dr. J. W. S. Johnsson writes with 
knowledge and humour on medieval quacks and 
their advertisements. 

^ Chr. Barfoed (8), in the compass of eighty- 
eight pages, has managed to dig deeply into the 
question pf the laying on of hands in its religious 
and therapeutic aspects from ancient to modern 

^ “ MediciTiHk-hifltonske Smaaiikrifter/' Vecl Vilh»*lm Mnar. (K^ben 
Ijavn : Vilhelm Trvdc* Forlag.) (i) Finnur JdnsAon : La^'gekunaten i 
den nordUke Oldtid”; 191a. (a) KrUtian Car^e : B^ddel og Kirurg ” ; 

(3) J. Heiberg: ** Sind^taygdom i den claasiske O^dtld'*; 1913. 
(4) Emett Wickerfiheimer : ** Hundegalakab og Strandbade ” ; iqtj. (5) 
Hansen : •‘Primitiv Trepanation": 19x3, (6) K. K. K. Lundsgaard : 
Brillemes Historie " : toxa. (7) T. W, S. Johnsson : Lidt om taikie- 
og laegernes Reklame t iEldretid " ; 19x4. (8) Chr. Barfoed : 

Haandspaalaeggelse " ; 1914. (9) Carl Jul. Salomonsen : Askleplos’ 

Helligdotn ph Kos"; 1014. (10 and ix) Felig Platters Ungdom* 

senndnnger, skildringer fra Basel og Montpellier i Beformationstideni 
wdgivne af Thora Geru"; 19x3. (is) Axel Garboe : 
®'*J^i'mngen " ; »oi<. (13) Jut. Wiberg: Krlsetaeren i oldtidens 

Mediein’ : 1916. (T4) B. Ingerslev: ‘'Ambrosias Rhodius og bans 

Hustm": 1916. 
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times. The practice of the royal touch in Eng- 
land from Edward the Confessor to Queen Anne 
is dealt with at some length. Charles II. seems 
to have carried out this royal duty with great 
assiduity, for, at the .yate of 3700 a year, he 
touched 92,102 sick persons between 1660 and 
1682. After George I. the practice fell into dis- 
repute in England. The relationship of “laying 
on ” to Christian Science and its extraordinary 
modern dissemination is also dealt with. 

Carl Jul. Salomonsen (9), the eminent professor 
of general pathology in Copenhagen, deals in his 
1 own characteristic way with the island of Cos 
I and the home of Hippocrates, basing his work 
I on the remarkably successful excavations carried 
out by Rudolf Herzog in 1902, which have added 
j immensely to our knowledge of this insular home 
I of the medical art. 

! One of the largest of. Prof. Maar’s series is a 
i translation of Felix Platter's autobiographical 
' reminiscences of his youth (10 and ii). Platter, as 
is well known, was one of a medical family of the 
name who added great lustre to the town of 
Basel in the Middle Ages. He himself was in 
practice there for a large part of the sixteenth 
century, and after his return from Montpellier 
was one of the first to dissect the human body 
I and to teach the Vesalian anatomy. His auto- 
i biography, including as it does his journey to 
I Montpellier and his study there, is an important 
contribution to the history of the time of the 
Reformation. 

' Of less purely medical interest is Axel Garboe 's 
(12) work on unicorns and their relation to exist- 
ing animals like the narwhal. Dr. Julius 
Wiberg (13) gives an elaborate account of the 
doctrines held among the ancients as to the 
causes, onset, and termination of crises and 
critical days in diseases — a subject which modern 
medicine has not yet unravelled in its entirety. 
The scries closes with a small book by the late 
Prof. Ingerslev (14) on Dr.. Ambrose Rode, a 
German doctor who practised first in Copenhagen 
and then in Christiania in the seventeenth cen- 
1 tury. 

' Prof. Maar is to be congratulated on having 
{ gathered together such an interesting amount of 
original material, and when more peaceful times 
come again it is to be hoped that he will be able 
to keep the historical flame burning in that small 
I Scandinavian country to which we are bound by 
so many ties over so many centuries. W. B. 

NOTES. 

According to the Chemist and Druggist, Prof. E. 
Buchner, director of the Chemical Institute of Wiirz- 
burg University, and Nobel Laureate* in chemistry for 
1907, has been killed in action on the Western front. 

Sbnor Adgusto VnxANUBVA, Banco de Chile, San- 
tiago de Chile, has aco^ted the position of representa- 
tive and corresponttM^ember of the Ramsay Memo- 
rial Committee I^Ome, and is taking steps to pro- 
mote the objects' of the. mt^orial in Chile by the forma- 
tion of a local cofimii^ee and in other ways. ^ 
The Ramsay Memorial Fund now amounts to ‘ 
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211,4281. 115 . 6d. Further donations can be sent to the 
honorary treasurers, Lord Glenconner and Prof. Collie, 
at University College, London (Gower Street, W.C.i). 

The Martell scholarship of the Institution of Naval 
Architects, which is of the annual value of looZ. and, 
subject to the regulations, tenable for three years, has 
been awarded to Mr. H. C. Carey, of Chatham Dock- 
yard. The Earl of Durham prize of the same institu- 
tion has been awarded to Mr. H. D. Leggett, of Ports- 
mouth Dockyard. 

We learn from the Scientific American that a series 
of handbooks is to be published by the U.S. Geological 
Survey giving for the various military divisions of the 
country, in a compact form, information relating to 
their physical features, leading industries, transporta- 
tion lines, and other matters of interest to the Army. 
The preparation and editing of the volumes have been 
entrusted to the committee on physiography of the 
U.S. Geological Survey. 

Accordi.ng to a report in UEcho dti Commerce for 
August 18, certain tests which were made some time 
ago with a view to the use of fuel made from olive 
residues gave such satisfactory results that the 
Tunisian Government, which has already commenced 
manufacturing the fuel in the form of briquettes, is 
about to increase its production. A tramway company 
and other important firms will use this fuel in their 
electric power stations. 

We regret to learn that 2nd Lieut. H. L. Foster, of 
the Royal West Kent Regiment, was killed on June 7. 
Mr. Foster was the son of the most distinguished hor- 
ticulturist of his time, the late Mr. Charles Foster, 
who was for some years the head of the Horticultural 
Department of University College, Reading. He was 
educated at the Reading Collegiate School, and under- 
went the horticultural training at the Royal Horticul- 
tural Society School at WisTey. He was appointed 
assistant horticultural instructor under the Kent Educa- 
tion Committee, 1913, an appointment which he held 
until September, 1914, when he joined his Majesty’s 
Forces. He obtained a commission in 1916, after 
having been severely wounded at the battle of Loos. 
Although still young, Mr. Foster proved himself one 
of the most promising of the younger horticulturists, 
and his death is a severe loss to the world of horticul- 
ture. 

Dr. J. R. Tosh, lately assistant professor and lec- 
turer on zoology in St. Andrews University, has fallen 
(July) in Mesopotamia from "heat-stroke,” when gal- 
lantly doing his duty. Dr. Tosh was a distinguished 
student, and after graduating in arts devoted himself, 
as became one in touch with the Dundee Museum 
from^ boyhood, to zoology. He carried but, very early 
in his career, fisheries’ work at the old St. Andrews 
Marine Laboratory, and further developed a great apti- 
tude for teaching. He then became a science teacher 
in schools, and carried out various researches, such as 
the investigation on the salmon of the Tweed, for the 
Fishery Board, making at the same time a collection 
of its parasites for a subsequent notice. He also 
studied the development, life-history, and economic 
aspects of^ the pearl shells. Later he was ap- 
pointed marine zoologist to the Queensland Government, 
ixdth special reference to the pearling industry, and he 
did much good work on Thursday Island. When he 
returned in 1^5 he was made assistant professor and 
lecturer in his alma mater, iably performed for 
nine jrears the duties as a fkipular' demonstrator, 
skilled in ail the modern technique and a great favourite 
adth the students. He retuhied again to Australia to 
.develop the pearling industry on lines of his own, 
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coming home just as the war broke out to form a 
company on the basis he had outlined, but the absorb- 
ing interest in the war arrested progress. He then 
joined the field forces, and was suddenly cut off as. 
mentioned, to the loss of science and the pearling 
industry. 

Mr. Donald Maclennan, who*se death was an- 
nounced in Nature of August 30, laid the foundation 
of a very profound knowledge of the shorthorn and 
other breeds in the Black Isle district of Ross-shire. 
Failing to make both ends meet in his native jand, he 
emigrated in 1871 to the Argentine. Having made a 
small fortune as a stockman, he decided in 1881 to 
return to Scotland, with the view of paying off his 
debts and thereafter devoting his life to improving the 
hitherto neglected native Argentine cattle. About 1867 
steps were taken to raise the standard of the scrub 
cattle of Texas, Colorado, and other North American 
States, with the result that for some twenty years 
the breeding of improved types of cattle was a great 
industry in the south-western and western States of 
the Union. But in course of time cattle ranges prac- 
tically disappeared in North America. Thanks largely 
to Maclennan, as cattle ranges disappeared in the 
United States, improved breeds of cattle made their 
appearance in the Argentine. But for this the supply 
of sufficient meat for the Army in France and for 
home consumption would have been extremely difficult. 
In July the wholesale price of the best class of Argen- 
tine beef was 3^d. per lb., i.e. i^d. less than in New 
South Wales. Maclennan thoroughly realised the 
kind of animals required to improve the descendants 
of the cattle originally introduced into South America 
by the Spaniards. He trusted more to make and per- 
formance than pedigree, and being extremely con- 
scientious, he was trusted by the Argentine breeders, 
and so conipletely gained the respect and admiration 
of British stockmen and others he had dealings with 
that at a memorable gathering at Perth in 1914 Lord 
Lovat, in the name of his many friends, presented him 
with ^s portrait. 

Few Augusts of recent years have been so un- 
summer-like as the month which has just closed, and 
the weather conditions were almost continuously rainy 
and cool, whilst the winds have been stormy, amount-, 
ing at times to the full force of a gale. During th^ 
latter half of the month cyclonic disturbances traversed 
Great Britain almost daily, the wind incessantly back- 
ing and veering through south and west. At South 
Kensington, the observing station of the Meteoro- 
logical Office, the highest temperatures observed 
throughout the month were 77® on August 23 and 75® 
on August 7. On some days towards the close of the 
month the thermometer at the health resorts failed to 
touch 60°, even at Hastings, Falmouth, and Bourne- 
mouth. The Times of August 31 and September 3 
gives an account of a dull and wet August. It states 
that the month had an excessive rainfall over the whole 
country, the rain measurements being almost as heavy 
as in 1^2, the wettest August on record. In many 
parts of England and Ireland the aggregate rainfall for 
the month amounted to more than (touble, and at some 
places in the west to nearly three times, the average. 
At the headquarters of the British Rainfall Organisa- 
tion in Camden Square the total of 3*99 in. was not so 
large as in the August of last year, but at Kew Ob- 
servatory the total of 4 08 in. was larger than in any 
August since 1912, or, with that exception, since 1881. . 
At Wandsworth Common the total of 4*(S6 in. was, more 
than double the average, and was larger thi^ anything 
recorded since iqi2, although it was not quita so large 
as in the August of 1903. The highest t^peratures 
are said to have occurred in Scotland arid the north 
of England, where at the close of the first week the ther- 
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mome^er exceeded 80°, registering 84^ at Nairn. At 
Kew the highest temperature was 75^, and at Hampstead 
73°. Temperature is said to have been much more 
favourable than in August, 1912, when the thermo- 
meter failed to rise above 70® at any but a few scat- 
tered places in England, and at many places in the 
northern and western districts it failed to exceed 65®. 

Symonses Meteorological Magazine for August con- 
tains a short account of the unusually heavy and 
persistent rain in the south-east of England between 
July 29 and August 4. In London the rainfall for 
the six days amounted to 378 in. More than 7 in. 
fell at a number of places : at Canterbury (St. Thomas 
Hill) the measurement was 10-31 in.; at Maidstone 
8-09 in.; at Kingston Rectory 7*51 in.; at Teynham, 
Kent, 7-32 in. ; and at Margate 7 05 in. These amounts are | 
in many cases said to have been quite unprecedented. ! 
In the three days, from July 30 to August i, the j 
rainfall measured 6- 18 in. at Maidstone, 5-82 in. at ; 
Canterbury, and 5-58 in. at Meopham. A more de- i 
tailed account is promised in “ British Rainfall, 1917.” | 
In July the rainfall over the whole of the British Isles 
was only 69 per cent, of the average; in England and 
Wales it was 76 per cent. Correlations of the several I 
meteorological elements are being studied with the ' 
view of securing long-period forecasts, and the maga- 1 
zine contains a short account of correlations between < 
the temperature at South Orkneys and the rainfall in \ 
the Argentine Republic, by N. A. Ilessling. With two j 
years’ interval between the temperature and the rainfall | 
the correlation is negative, whilst with three and a half ' 
years’ interval the correlation is positive. It is sug- 
;gested that the negative correlation may be explained 
by the annual ice, and the positive correlation by ice 
which has broken away from the permanent ice-barrier, 
the greater thickness of this ice explaining the longer 
interval. Similar reasoning is followed for correla- 
tions between temperature at Stykkisholm in Iceland 
and Jacobshavn in Greenland and the rainfall at 
Albany, N.Y., with two years’ interval; there are also 
similar correlations for Paris, Greenwich, and Ponta 
Delgada. 

In the Times for August 27 Dr. Andrade continues 
the discussion on the sound of gunfire introduced by 
Mr. Sleggs’s letter (see Nature for August 23, 
p. 513). Referring to the work of Prof. Mach 

and more recent writers, he remarks that “ the 
sound produced by a high-velocity gun, as heard 
in front of the piece, is double, consisting of 
^a sharp crack, which is very distressing to the 
'ear, followed at an interval (which for the 6o-pounder 
may be two or three seconds if the listener is in the 
line of hr^ by a dull boom, which is the true sound 
of the firing of the piece. This boom is a much duller 
and heavier sound, which shakes buildings, but does 
not hurt the ear. The shaip crack is not produced 
by the gun directly, but by the shell during its flight, 
and then only if the initial velocity of the shell exceeds 
that of sound, as is the case with all modem guns. . . . 
The interval between the two sounds is greatest in 
the line of fire ; as one walks to a flank it becomes less 
and less, until finally only one sound, that of the 

f un itself, is heard, the same sound that is heard 
ehind the gun. ^ The zone within which the double 
sound is heard is bounded by lines from the gun, 
making an angle of somewhere about 45°“6s® on 
either side the line of fire, varying with the initial 
velocity of the shell and also with the angle of elevation 
at which It is Dr. Andrade points out that this 

shell-wave' accounts for the fact that for an observer 
^me distance in front of the batteries taking part in a 
t^mbardment the noise is nduch more trying to the ear 
than for one an equal dl^ance to the rear of the 
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batteries, quite apart from the noise of the enemies’ 
guns. Owing to the shell-wave being directed, and 
also originated, in the air well above such obstacles as 
trees and houses, it carries farther than the gun-wave, 
and is often the only sound heard of the enemies’ guns, 
the true noise of the discharge of the piece being lost 
if the gun is far back behind the enemies’ lines. 

In his paper on “Masks and Acting,*’ published as 
No. 7 of Occasional Publications of the Classical Asso- 
ciation, Dr. F. B. Jevons remarks that while of late 
years classical scholars, both of Oxford and Cambridge, 
have paid increasing attention to anthropology as well 
as to the classics, it is surprising how little discussion 
has been devoted to the possibility that there may be 
some connection between the use of masks in the per- 
formance of savage mysteries and in the performance 
of the Greek drama. Outside Europe masks and act- 
ing are part of the commemoration of the dead, and 
also form an element in the worship both of vegeta- 
tion spirits and of theriomorphic spirits. A presump- 
tion is thus raised that similar rites were used in 
Greece, and that these three types of observances 
eventually gave rise to tragedy, comedy, and the satyric 
drama. This is corroborated by the mummers’ plays 
of England and modern Greece, and if the conjecture 
be accepted, these mummers’ plays spring from the 
same source as did Greek comedy, and, like it, inherit 
their masks and acting from prehistoric times. 

The Journal of the Gypsy Lore Society now appears 
(vol. viii., part 3) after unavoidable delay caused by 
the war. The chief contribution to this number is a 
paper on “English Gypsy Folk-tales and other Tradi- 
tional Stories,” collected by Mr. T. W. Thompson, who 
by long intercourse with branches of the tribe has 
acquired a remarkable familiarity with their manners 
and customs. Many gipsy folk-talcs have already been 
collected by Campbell, Groome, Sampson, Leland, 
Hall, and others, and the material seemed to have 
been fully gathered. Mr. Thompson has now dis- 
covered some old gipsies who possess a hitherto un- 
known stock of traditions, and during six months he 
recorded no fewer than sixty marchen, drolls, and 
lying tales^ hitherto unknown. From the instalment of 
his collection now published he is perhaps inclined to 
over-estimate the value of this new material, many of 
the tales being little more than trivial anecdotes. But 
there is much of substantial value, such as the fine 
tragical story of “The Robber and the Housekeeper " 
and a gipsy version of “ Jack and the Beanstalk.” Mr. 
Thompson appeals to students of folk-tales for assist- 
ance in collecting parallels to the incidents with a 
view to the publication of the entire collection at a 
future time. 

In the Veterinary Review for August (vol. i.. No. 3) 
Capt. Frank Chambers, A.V.C., states that evidence 
has been obtained that animal trypanosomiasis can 
be and is spread in tsetse-free areas by the agency 
of biting flies, of which the Tabanidae are the worst 
offenders. This number also contains a further series 
of abstracts of papers, which is such a valuable feature 
of this journal. 

An address to nurses delivered by Dr. Mercier to 
the nursing staff of The Retreat at York in 1909 has 
been issued in booklet form (“The Ideal Nurse,” The 
Mental Culture Enterprise, 329 High Holborn, W.C.i, 
price IS. 3d. net.). While written primarily for the 
mental nurse, it contains a number of hints and 
suggestions which would be of value to any nurse, 
and these are presented to the reader in an attractive 
form. 

The Brooklyn Museum Quarterly for April, which 
has just reached us, contains a brief but interesting 
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account of the nesting habits of the Sooty albatross 
of South Georgia by Mr. R. C. Murphy. During a 
four months’ stay in South Georgia Mr. Murphy found 
plenty of nests of these birds, though all but three 
were inaccessible, being placed on the ledges of un- 
scalable cliffs, sometimes as much as 760 ft. up. In 
one nest which he examined he found a male brooding 
a downy chick, and succeeded in photographing both. 
The coloration of the head of the latter is conspicu- 
ously different from that of the adult, and recalls that 
of the Emperor penguin. This particular family was 
brought back, and is now mounted in the Brooklyn 
Museum. Judging from the photograph given of this 
group, it does not excel ris an example of the taxi- 
dermist’s art. 

The forty-eighth annual report of the trustees of the 
American Museum of Naiural History for 1916 has 
just been issued. Beautifully illustrated and admir- 
ably compiled, it is certain to arouse considerable in- 
terest among those concerned with the management 
of museums all the world ov'er. In spite of the war, 
we are glad to note, the trustees have decided to pro- 
ceed with their scheme for the addition of a new wing, 
which is to be called the Court of Ocean Life, and it 
is to be “ the most complete and beautiful museum 
unit in the world.” It is to include a ” Hall of Fishes,” 
a great whale gallery, a gallery for the reptiles of the 
world, and above thi.s a “Hall of Dinosaurs.” The 
building is planned, in short, on the lines of the 
famous Oceanographic Museum at .Monaco. Since, 
owing to the war, public funds are not available for 
this great work, the trustees have appealed to the 
generosity of the public, who, as usual, have responded 
promptly and liberallw But a sum of 400,000 dollars 
yet remains to be collccto<l to complete the 1,000,000 
dollars which must be raised to complete the work. 

A BRIEF but most admirable memoir of the gorilla 
which died lately in the Dublin Zoological Gardens 
is given by Prof. G. M. Carpenter in the Irish 
Naturalist for August. This animal, a female, lived 
in the gardens three years and four months, the 
longest period through which a gorilla has survived 
in captivity in the United Kingdom. Though less 
interesting and friendlv than most of the chimpanzees 
which have lived in Rh<»nix Park, “Empress” was 
always docile, but she resented any attempt at 
nursing or being carried about, even by her keeper. 
But she showed a great affection for a young male 
chimpanzee, which was her constant companion. For 
a brief space, while the chimpanzee was unwell, she dis- 
played great anxiety, and tried to nurse him as though 
he were a sick child, pillowing his head on her body. 
During her games with “Charlie” she was in the 
habit of drumming with her fists on her breast, as 1 
a kind of challenge. She not only rarely lost her 
temper with him, but indeed showed towards him 
something like subservience, even giving up, without 
protest, food that he was greedy enough to covet. , 
Blit she was always less active than her fellow- 
captive, and could never be induced to leave her cage 
with him for a ramble, though all kinds of induce- 
ments were held out to her to do so. The length of 1 
life in captivity attained by the Dublin specimen 
seems to have been exceeded only by the female which ' 
lived in the Zoological Gardens at Breslau nearly 
seven years. Three most excellent photographs add 
greatly to the value of this history. 

After five months’ suspension, we are glad 
to receive the second number of the Kew Bulle- 
tin for this year. This number is maiijly occu* 
pied by a careful revision of the difficult fungus 
genus Phomopsis, which has Tong been imper- 
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fectly known, and the present account, by Mr. W. B. 
Grove, which deals with the British species, will be 
of great value to mycologists, both in this country and 
in the United States. A second article, on “Tree 
Labels at Kew,” gives a detailed description of the 
treatment of the descriptive card labels, by celluloid 
varnish, for the purpose of resisting exposure to 
weather and al.so of avoiding the use 01 glass. 

In his address on the social, educational, and scien- 
tific value of botanic gardens, delivered at the dedication 
of the laboratory building and plant-houses of the 
Brooklyn Botanic Garden on April 19, 1917, Prof. J. M. 
Coulter made some interesting remarks on funda- 
mental and practical science, the two phases sometimes 
i referred to as pure and applied science. With refer- 
! ence to the general impression that pure science holds 
j no relation to public welfare, and that applied science 
j serves our needs. Prof. Coulter points out that only 
by pure science is applied science kept alive and pro- 
gress made possible. To neglect the former would be 
like wanting children and eliminating parents, or 
like some “practical" men who would praise the 
practical electric light and forget the unpractical, be- 
i cause unseen, power-house. To this power-house may 
I be likened scientific research, which generates the 
i energy we apply in developing what may be called the 
machinery of our civilisation. 

In a report on the work of the Imperial Institute 
j presented to the new Executive Council, some account 
is given of the investigations that have been completed 
into the composition value and commercial prospects 
of a variety of raw materials derived from some 
twenty-four countries in the Overseas Empire. In 
j flax-growing is being extended, and a sample 

I of flax straw has been valued in Belfast at from 200I.- 
' 220Z. per ton. In normal times such flax would be 
worth 60/. per ton. In Seychelles, ajo^wan, Carum 
copticum, and the mosquito plant are being cultivated 
with success as sources of antiseptic thymol, which 
used to be imported into this country from Germany. 
Another matter of interest relates to the important 
clove industry of Zanzibar and Pemba, whence last 
year a record crop of cloves was obtained. In recent 
years the trees have been attacked by a disease which 
could not be traced to any fungus or in.sect pest ; and 
it has now been found, as a result of an examination 
at the Imperial Institute, that the soils in which the 
affected trees were growing have become acid and 
deficient in lime and phosphates, through neglect of 
proper cultivation, and appropriate remedial measures 
have been suggested for trial. 

Of modern contributors to Italian scientific and 
general literature, probably few have shown so much 
versatility as Aldo Mieli. A list of Mieli’s writings, 
dealing with the period 1906-16, has now been pub- 
lished (Florence : Libreria della Voce, 1917, pp. 64) 
Born at Leghorn on December 4, 1879, Mieli gradu- 
ated at Pisa in chemistry in 1904. He afterwards 
studied under Ostwald, and assisted in the department 
of chemistfy at the University of Rome, obtaming the 
rank of privatdozent in 1908. He acted as chief 
editor of the Rivista scientifico-industriale of Florence 
during part of the years 1907-9, and was also editor 
of the Italian section of the Belgian periodical, Isis, 
suspended at the outbreak of war. In addition, he 
edited the natural science section of the Rivista per la 
storia critica delle scienze mediche e naturali, as welt 
as a series of “Classics of Science and Philosophy,” 

f ublished at Bari (Society tipografica editrice barese). 
le also wrote a large number of papere» as well as 
book reviews, for the leading Italian scientific journals, 
and a list of these is included in the pamphlet before 



NATURE 


13 


September 6, 1917] 


us. Among the subjects dealt with are chemistry, 
physics, history of science, including Roman and 
Greek history, politics, philosophy, and music. 

Meteorologists and physicists who are interested 
in the subject of globular lightning will find two pai^ers 
by Prof. Ignazio •Galli, published by the Pontincia 
Accademia Romana dei Nuovi Lincei in 1916 and \ 
during the present year, of great value.^ The pheno- 
mena present themselves under such varied guise that 
some physicists are inclined to doubt altogether their 
actual existence, preferring to regard what is seen as 
the result of an optical illusion produced by ^the light 
of the discharge. Prof. Galli, in addition to an his- 
torical account of older references to the subject, going 
back to classical times, has collected from the appro- 
priate scientific literature a large number of modern 
observations. These are well classified according to 
the various appearances presented and will form a 
very convenient source for comparison and reference. 
The writer of this note may, perhaps, be allowed to 
put on record an observation of his own. Some years 
ago, when driving with a friend, he was overtaken 
by a violent thundcTStorm accompanied by torrents of 
tain. When the storm was at its worst a vivid flash 
of lightning was immediately follow'ed by a terrific 
clap of thunder; on looking up against the driving rain 
each of us saw, on n small hill about h.alf a mile in 
advance, a luminous globe the angular diameter of 
which was rather less than that of the moon, and 
the colour of which was that of the positive glow in .a 
carbon dioxide vacuum tube. This persisted for nearly 
five seconds and then suddenly disappeared. 

Mr. Leo Wallerstkin is the author of art interest- 
ing and comprehensive paper entitled “ Enzymes in 
the Fermentation Industries ” in the Journal of the 
Franklin Institute for May and June. A general out- 
line is given of • the wide field over which enzyme 
activity ranges, from the decomposition of urea by 
urease to the coagulation of the blood by throinbase 
on exposure to air. Stress is laid on the conditions 
characteristic of optimum enzyme activity, viz. the 
specificity of enzymes, the importance of temperature 
and reaction of the solutions in which they act, and 
their colloidal nature. It is pointed out that enzymes, 
although of importance industrially mainly as decom- 
posing agents, are naturally of equal importance 
synthetically, as they serve to build up the tissues of 
the animal body and of plants. Mr. Wallerstein gives 
a detailed account of the brewing process from the 
point of view of the enzymes concerned. In the I 
malting of the barley grain the reserve food material ! 
of the endosperm is rendered available by the oxydase, 
amylase, protease, etc., secreted by the embryo. In 
the masfi-tun the starch is degraded to maltose and 
dextrin by the action of the amylase, whilst the 
proteases effect changes in the proteins present. 
Finally, in the fermentation of the sterile wort with 
yeast the chief enzyme action is the decomposition of 
the sugar into alcohol and carbon dioxide by means 
of zymase. It was discovered by the author that 
beer can be made chill-proof (when kept on ice beer 
becomes cloudy, owing to separation of protein matter) 
by addition of a very small proportion of pepsin to 
the sterilised wort. The power of the yeast cell when 
provided with sugar, ammonium sulphate, and in- 
organic salts to synthesise albumen has been employed 
in Germany, where large quantities of yeast are so 
prepared and used as a cattle food. 

It is more than seven years since the date of 
the last disastrous flood which inundated Paris 
and left a record in height surpassing any- 
thing since the year 1658. Although the in- 
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tervals between the graver visitations of this kind 
seem to be increasing, yet the Parisians have not 
failed to recognise the inevitability of their recurrence 
and the necessity of preparation for theni. Shortly 
after the floods of January, 1910, a commission was 
appointed for the purpose, under the presidency of the 
late M. Picard, and a few months later a report was 
issued containing its recommendations. Some of these 
have already been carried into effect, but the more im- 
portant are still under consideration, partly on account 
of their magnitude and cost, and partly on account 
of the war. In January last year the French Govern- 
ment brought forward legislative proposals, which 
included the widening of La Monnaie channel in Paris 
1 itself and the deepening of the Seine between Suresnes 
! and Bougival, at a total estimated cost of 67,346,000 
i francs, or nearly 2,700,000/. A deviation of the Marne» 

: by means of a canal from Annet to Epinay, though 
I recommended by the commission, is not regarded at 
i the moment as a feasible proposition. It is calculated 
that the works proposed to be carried out 

will effect a lowering in flood height of rather 
less than half a metre, say t8 in. The 

period required for the’r execution is at least 
seven years. Operations will involve the moving of 
a section of the Paris-Orleans Railway and the build- 
ing of a new quay wall opposite- the Cathedral of Notre 
Dame. We are indebted for these particulars to an 
article in the Engineer of July 6. 

I The Times Engineering Supplement for August 31 
! contains an account of the Australian Transcontinental 
: Railway, which is now practically completed. This 
■ railway runs from west to east, and for the first time 
' puts Western .Australia in direct railway communication 
with the other States in the Commonwealth. ^ It will 
i reduce by two or three days the time required by 
i passengers and mails to travel between Great Britain 
‘ and the eastern States of Australia. Among other ad- 
|. vantages, it will tap the resources of a stretch of 
I country having great productive possibilities, and it also 
' possesses strategic importance. The line runs from 
i Kalgoorlie, in Western Australia, to Port Augusta, in 
I South Australia — a distance of about 1051 miles, and 
its course is roughly parallel to the coast of the Great 
Australian Bight, but always well away from it. The 
highest elevation attained is i3!;4 ft. The standard 
gauge of 4 ft. 8^ in. is adopted. The railway is de- 
signed for high-speed running, and when the ballasting 
is complete the journey between Kalgoorlie and Port 
Augusta should be made in about twenty-four hours. 

Until quite recently the semi-Diesel, or hot-bulb, 
type of oil engine for marine purposes w'as considered 
to be suitable for comparatively small powers per 
evlinder. Recent modifications in design have brought 
tfcis t5rpe into favour for pow'ers up to 130 brake-horse- 
power per cylinder. The Beardmore engine — described 
in Engineering for August 24 — has four cylinders, each 
i II in. diameter by 15-m. stroke; working on the two- 
j stroke cycle, it develops 160 brake-horse-power at 
280 revs, per min. It is particularly suited to consume 
fuels ranging from o-8 to 09 specific gravity, but can 
I be adjusted to use either slightly lifter or heavier 
oils. The low speed of revolution is conducive to high 
propeller efficiency. The engine is directly reversible 
by means of comptessed air, and requires no discon- 
I necting clutch between the engine and the propeller. 

I For a typical British coaster, 75 ft. long, the 160 brake- 
horse-power engine weighs 145 cwt, ; the weight of 
the complete installation, including fuel tanks, floor 
plates, pipes, etc., is r4 tons, and the engine-room 
, bulkheads are 14 ft. apart. One thousand gallons of 
I fuel can be carried, and this quantity gives the vessel 
; an acting radius of 750 nautical miles. 
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OUR ASTRONOMICAL COLUMN. 

Solar Radiation and Terrestrial Meteorologv.— 
In view of the evidence obtained by Abbot as to short- 

K eriod changes in the intensity of solar radiation, 
!r. H. Helm Clayton, of the Argentine Meteorological 
Service, has investigated the possible coincidence of 
these variations with atmospheric changes on the 
' earth (Smithsonian Miscellaneous Collections, vol. 
Ixviii., No. 3). Comparison was first made with 
temperature observations at Pilar, in Central Argen- 
tina, and afterwards, as regards both temperature 
and pressure, at a number of widely distributed 
stations. The pressure correlation was found to be 
the reverse of that of the temperature. In the tropical 
regions the temperature rises and falls in unison with 
the changes of solar radiation, but follows the solar 
changes by about two days; following a rise of tem- 
perature, the pressure falls, reaching a minimum 
between the sf^cond and third day after the solar 
change. On the succeeding day tlic pressure attains 
a maximum in the temperate region and the tem- 
perature a minimum. Four to five d.ays after the 
solar changes there is a minimum of pressure in the 
Arctic Circle near the both parallel in both hemi- 
spheres, and a maximum of temperature in the 
oceanic centres of low pressure like that near Iceland. 
These results are interpreted as indicating a trans- 
ference of air from the tropics to high latitu<les, 
probably in the upper layers. Analysis of the solar 
variation suggests a period of about twenty-two days, 
which was also shown by the fluctuations of tempera- 
ture at Buenos Aires during the same period. Con- 
tinued observations of solar radiation arc regarded 
as being of great importance for meteorology. 

Proi'Er Motion of the Great Andromeda Nebula. 
— Prof. Barnard has recently given an account of his 
attempts to detect proper motion of the great nebula 
in Andromeda {Astronomical Journal, vol. xxx.. 
No. 20). The nucleus of the nebula is about 2" to 3*^ 
in diameter, but it is so strongly condensed that under 
good conditions it can be bisected with almost the 
same accuracy as the comparison stars. In 1898, in 
the hope of ultimately detecting motion of the nebula. 
Prof. Barnard began a series of measurements with 
respect to three small stars which seemed to have no 
connection with the nebula. 'The observations were 
repeated in 1909, and again in 1915-16, but notwith- 
standing the lapse of eighteen years, no displacement 
could be detected. Previous me.asurements by other 
observers are somewhat discordant, but appear to show 
that no considerable motion has occurred during the 
past eighty years. The individual measures by Prof. 
Barnard show that the parallax must be beyond the 
reach of ordinary micrometer work. In the course of 
these observations the place of the nova of 1885 was 
carefully examined, but nothing was seen in this posi- 
tion. 

The Lunar Eclipse of July 4. — During the total 
phase of the eclipse of the moon on July 4-5, 1917, 
It. was remarked by several observers that the bright- 
ness of the disc was sensibly greater near the limb 
than towards the centre. It has been suggested by 
M. A. Nodon that this appearance may possibly indi- 
cate a feeble luminosity of the surface of the moon 
{L* Astronomic, August). An experiment which ap- 
pears to support this view is described by M. Nodon. 
A brass ball about 10 cm. in diameter was placed in a 
dark box, of which only one side was open, and was 
viewed in a feeble light ; the appearance observed was 
that of a disc brightest at the centre. On the other 
hand, in the case of a sphere which was uniformly 
coated with a slightly phosphorescent substance, the 
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I luminosity was greater at the edges than at the centre. 
Phosphorescence of some of the materials composing 
the lunar surface is accordingly suggested as a possible 
I explanation of the distribution of luminosity observed 
I during the eclipse. 


THE MODERN RANGE-FINDER. 

T he War Office has published a pamphlet on 
the modern range-finder, written by Prof. 
Cheshire, and, as is to be expected from an author of 
such technical knowledge, it is a clear and thorough 
exposition of a difficult and attractive subject When 
it is considered that all that a range-finder has to do is 
to enable the observer to utilise the angle of converg- 
ence upon a distant object of the widely spaced eyes 
of the instrument in order to find the distance of the 
object the problem of range-finding may appear to be 
very simple, and so in principle it is. This is not the 
difficulty. The real difficulty is to make an instru- 
ment which shall be portable, handy, and quick in use, 
and also shall attain the ultimate possible limit 
of accuracy. That which is not only attainable, but 
attained every day is something so perfect as to exceed 
the utmost that an inventor might have dared to hope 
for. Some form of reflecting device is needed at each 
end to bring the two sets of optical beams together 
into a single eyepiece. Any structure that supports the 
mirrors or prisms is liable to bend under its own weight 
or on account of differential heating. Simple reflectors 
at the ends would double any such angular displace- 
ment, and the kind of accuracy required would be un- 
attainable. Double-reflection prisms, however, may 
be tilted without affecting the apparent direction of 
the object, as may be noticed when using the ordinary 
camera lucida. However, such oblique reflection 
would require prisms of inconvenient size; accordingly 
pentagonal prisms are used, which, however, require 
to have their reflecting faces silvered, as they are 
within the critical angle. As these prisms turn the 
beam through an invariable angle, slight flexure 
such as is here contemplated does not matter. 
The prismatic devices near the eyepiece designed 
to bring the two beams in two parts of the 
field into view together and into perfect alignment, 
where the object is at a very great distance,’must not 
only do this, but the line 01 demarcation between the 
fields should be sharp throughout its extent. This is 
essential to accuracy. These fields may both appear 
erect, or one may appear inverted either laterally or 
vertically. Where there is convergence of the beams 
the alignment is disturbed, and the optical means by 
which it is corrected, as by a sliding prism, are con- 
nected up with a scale, so that the distance may be 
read directly. In the Barr and Stroud range-finder, 
which is more particularly described and illustrated, 
this scale is seen by the other eye through a separate 
eyepiece. It is satisfactory to find that in the essential 
of sharpness of the line of demarcation the Barr and 
Stroud instrument is superior to two German forms. 

It is quite impossible in the limits of space here avail- 
able even to indicate the nature of the highly ingenious 
three-dimension reflecting devices which serve to bring 
the two converging beams into sharply separated parts 
of the field, and in the Barr and Stroud instrument at 
the same time to throw them up at an angle of .60°, so 
that the obseprer lying on the ground or in other com- 
fortable position may look down at a convenient angle 
instead of wearini» out his neck by looking horizontally. 
In one form of insti-ument made by Zeiss the tele- 
scopic magnification of the two beams is different, so 
that the images seen in juxtaposition are of different 
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dimensions. In that case there is no necessity to 
employ sliding prisms and scale, or equivalent, as the 
part of the field where the coincidence occurs depends 
upon the distance of the object, and thus a scale of 
distance at the focus of the eyepiece is ail that is 
needed. Of all methods of using the angle of parallax 
to find the distance, the piost attractive is one proposed 
by a workman in the Zeiss works, and which, after 
much difticulty in its elaboration had been overcome, 
was shown to the present writer by the late Dr. Czap- 
ski at the Paris Exhibition of 1900. In this instrument 
the right and left beams are received by the right and 
left eyes respectively of the observer, and owing to the 
distance between the two beams enterinj:* the instru- 
ment a superstereoscopic view of the object is seen. 
At the same time each eye sees in the field of view a 
scale of distance, but the two scales are differently 
ruled in such manner that the eyes combine them 
stereoscop ically. and the scale of distance appears pro- 
jected away into space. It was fascinating to sweep 
this scale past more or less distant buildings and see 
the divisions of the distance scale pass behind or in 
front of the different objects, or to look up the Eiffel 
Tower and tickle the members of the framework with 
the nearer divisions.' For the purpose of aircraft 
range-finding this method, on account of its speed, 
would appear to have great advantages, and even if it 
does not equal in accuracy the more deliberate methods 
of other range-finders, this cannot be of consequence 
when the range is changing at so high a rate. Some 
discussion of this type of range-finder by Prof. Cheshire 
would have been very valuable. The number of the 
German patent is 82,571, and the date July, 1895. A 
description is to be found in the second volume of the 
collected papers of Ernst Abbe, published by Gustav 
Fischer in the year 1906. 

Returning now to the question of the limitation of 
accuracy, the figures quoted as having been obtained on 
a Barr and Stroud instrument are important and sur- 
prising. The base of the instrument was three yards, 
but the diameter of the object glasses is not stated. 
Using an optically prepared artificial object, the accu- 
racy of setting obtained by an experienced and highly 
skilled observer was such that the mean error was 
about one-fifth of a second of arc, i.e. an angle with a 
circular measure of one divided by a million. When it 
is remembered that the defining power of a telescope 
as measured by the diameter of the star image is 
about 45 seconds of arc divided by the aperture in 
indfes, this is equivalent to saying that the aligning 
power of this range-finder is equal to the separating 
power of a perfect telescope of about 22-in. aperture, 
and that irrespective of the length of its base. Or if, 
as is likely, the aperture is about 2 in., the aligning 
power i§ more than ten times the possible separating 
power. Similarly, on multiplying by the magnifying 
power, it appears that the aligning power of 
the unaided eye is in the neighbourhood of 
3 seconds of arc, which is still more surprising 
when It is remembered that the separating power 
is certainly insufficient to divide 60 seconds. It would 
be interesting to ascertain what is the aiming power 
of a good billiard placer when, for instance, the object 
ball is near the striking ball and far from the pocket, 
but when, nevertheless, with this coefficient against 
him, he can time after time drive the ball clean into 
the pocket. That, whatever it is, must be very great, 
but it must bp exceeded by the aligning power of the 
eve in the comfortable use of a good range-finder, 
figures such as are here given must be realised before 
the skill and marvellous attainment “of the designer 
and constructor of the modern range-finder can be 
appreciated. There is much more in this pamphlet 
that it would be Interesting to follow if space were 
available. C. V. Bovs. 
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THE RELATIONS OF MATHEMATICS TO 
THE NATURAL SCIENCES. 

B y a happy coincidence, the addresses of the retiring 
presidents of two leading mathematical societies, 
delivered almost simultaneously, follow similar lines, 
although from somewhat ditterent angles of view, 
and are of unusual interest for the man of science 
whose surmises regarding natural phenomena receive 
; their ultimate justification from mathematical reason- 
ing. Such a man has had cause more and more in 
recent years to deplore the divorce between the more 
striking mathematical developments of the present time 
and those which arc urgently necessary as an inspira- 
: tion to progress in his own work. For, as the two 
presidents point out, the insistent call for help to the 
pure mathematician has now begun, though perhaps 
reluctantly, to take shape even from the biological 
: sciences. 

' Prof. E. W. Brown, in his address to the twenty- 
third annual meeting of the .American Mathematical 
I Society, selected the subject the title of which we 
I have borrowed, and indicated somewhat precisely the 
' types of work really needed from the pure mathe- 
matician in this regard, and their capacity for furnish- 
ing a fruitful field of research of great interest to 
any willing investigator. Sir Joseph Larmor, in his 
; address to the London Mathematical Society in 
November, 1916, limited his detailed remarks more 
■ especially to the scope and limitations of the har- 
monic analysis associated with the name of Fourier. 
The problems connected with periodic phenomena 
were evidently predominant also in the mind of Prof. 

; Brown during the preparation of his address, and 
I the necessity for a Fourier type of treatment 
i of such problems renders the two addresses com- 
plementary in the regions in which they are not closely 
parallel. 

We may turn, in the first place, to the more general 
point of view present in both addresses, and outlined 
in greater detail in Prof. Brown's. Pure mathematics 
' is a science or an art which is self-contained, and 
I requires for its development no external inspiration. 
Applied mathematics is an aid towards the develoo- 
ment of the natural sciences, and in fact of all in- 
vestigations which depend on deduction from exact 
statements. Such statements are, of course, founded 
not on axioms, but on physical laws which sum up 
the results of series of experiments, and these laws 
no longer, as in the past, serve to suggest suitable 
axioms and profitable lines of development of pure 
mathematics as an art. So large a body of doctrine, 
in fact, has pure mathematics become that isolation 
is marked among its many branches, and one mind 
can no longer be fully conversant with each of them. 

I The task of our presidents, in attempting a fusion 
i between pure and applied mathematics, becomes more 
and more difficult. 

Prof. Brown points out one fundamental difficulty 
; in the lack of standardisation of mathematical sj[m- 
I bols. In spite of the fixed character of the underlying 
I principles, such a symbol as (i) may still denote a 
! number, operator, group, function, axiom, or con- 
i vention, and any of these may have special limita- 
I tions for the purpose in view. He suggests that the 
' task of a reader or several members should be facilitated 
I by extending the principle now used in the case of the 
I special type adopted to represent vectors. Such a pre- 
j arranged system would have special advantages in the 
subsequent compilation of any future mamematical 
encyclopaedia. Prof. Brown pleads also for an ex- 
tension of the growing practice, even at the cost of 
artistic appearance, of printing a summary at the 
' end of each published paper. 

These and other purely mechanical aids to the 
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student of science are, of ct)urse, onW side-issues, 
and do not touch the main problem of evoking, on 
the part of the pure mathematician, an interest in 
the applications. The pure mathematician has not 
the leisure necessary for familiarity with the history 
and essentials of a proposed problem, but he could 
assist by turning the thoughts of his better students 
into such a direction. When he does become interested 
in an application, he usually studies only the mathe- 
matical methods tried more crudely by others. His 
interest, in fact, lies more in the logic of the matter 
than in any co-ordination of new phenomena which 
may bo obtained. Yet at the same time he must not 
be blamed, for the physicist and engineer rarely pre- 
sent their problems in such a form that the mathe- 
matician can even begin to seek a solution. He does 
not know what approximations he may make and vet 
retain a solution of value. The proper function of a 
treatise on applied mathematics is to give strict 
formulations of problems and an account also of the 
principles which underlie good physical approxima- 
tions. The applied mathematician who can fulfil 
this function, and intervene between the mathe- 
matician and the experimenter, is now lamentably 
rare. The temptation to go to one of the extremes 
is too strong under the present system, though Prof. 
Brown suggests various w.ays in which such men 
could ‘be encouraged to steer the middle course. 

The fundamental subjects which, from the present 
point of view, demand systematic examination, and, 
more especially, simple exposition from the mathe- 
matician, are : the numerical solution of classes of 
dilTcrential equations, symbolic forms adapted for 
rapid numerical calculation, reduction of a series of 
numbers to the best formula, and Fourier and other 
representations of periodic phenomena. Under this 
last heading a considenible contribution is made by 
Sir Joseph Larmor’s address, which cannot in this 
respect be noticed at all adequately in our present 
space. But it is readily accessible, and this fact some- 
what precludes the necessity. In so far as it is general 
the views expressed are essentially similar to those 
outlined above, and it includes, moreover, an instruc- 
tive account of the history and present state of the 
society, with suggestions towards its future adaptation 
to changing conditions. 

In his critical analysis of the Fourier harmonic 
method Sir Joseph sketches the history of its 
development, and afterwards points to an insistent 
•question t What is to be done with the accumulated 
observational data such as are being piled up by 
meteorologists and statisticians, and to what extent 
should they be continued? Such questions are of the 
essence of pure mathematics and not strictly of its 
technic.al application. It is a curious fact that pro- 
gress in such directions was practically stopped by 
difficulties in running the Kelvin integrating machine. 
Sir Joseph Larmor makes a powerful appeal to the 
pure mathematician to revive his former interest in 
siich problems, and cites the work of .Schuster as a , 
striking illustration of the success which could be 
■obtained by an organised attack. We may cite, as 
another illustration. Sir Joseph’s own discussion of 
some^ of the problems of radiation, which forms the 
•remainder of his address, for it presents many sides 
of the question which have been only too imperfectly 
considered by those who work with any aspect of the 
Fourier analysis. 

We can only repeat that it is a fortunate event, 
and periiaps a sign of the times, that the presidents 
•of the two leading mathematical sqcieties in the 
English-speaking world should have chosen the same 
ground so dosely, and independently expressed con- 
eprdant opiniona even in points of detail. This fact 
must Surely stimulate workers to an interest in these 
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questions, the elucidation of which, even if only 
partial, would be a fundamental gain to the whole 
range of work in the province of natural science. 

J. W. Nicholson. 


PRECISE LEVELLING IN • THE WEST 
OF ENGLAND.^ 

'T^HIS recently published Professional Paper of the 
Ordnance Survey gives an interesting account 
of the revision of a line of precise levelling which had 
been carried out under the direction of a committee 
! of the British Association in the years 1837 and 1838. 
j The line was run from Axmouth, on the coast of the 
English Channel, to three points on the southern coast 
of the Bristol Channel, and the terminal points were 
marked with metal bolts " to afford a basis for a com- 
parison with the position of the lines then determined, 
at present, and at any future period.” When the re- 
vision of the primary levelling network of Great 
Britain was undertaken the revision of this particular 
line was included in order to see whether there was 
any indication of earth movement, and in the course 
of the last three years it has been found practicable to 
carry out this work by the reserve levelling staff which 
has to be maintained at Southampton. The earlier 
levelling was carried out by Mr. T. G. Bunt, and full 
details are given by Dr. W. Whewell and him in the 
report of the British Association for 1838. 

He used a level by Simms which had a telescope 
14 in. in length and a magnification of 26. The bubble 
is said to have been affected by a movement of 
1/100,000 in. of either end. The staff used was at 
first of brass, but this being found unsatisfactory, it 
was replaced by one of seasoned oak 9 ft. long and 
having scales on both sides. Nothing is stated about 
the verification of the staff divisions. The staff was 
read with the aid of a vane or target, of which the 
position was read by a vernier to 1/500 ft., and it is 
stated that the average error of a single reading was 
1/250 in. Lines were levelled in both directions from 
beginning to end, then from end to beginning, and the 
discrepancies found are recorded. Mr. Bunt mentions 
a systematic error which he experienced, viz. that 
“the heights of all points came out less by the levels 
returning than by the levels going,” and from Portis- 
head to Axmouth, a distance of seventy-four miles, 
the discrepancy between forward and backward level- 
ling was 1*029 ft. The old levelling books are not now 
to be found, so that the comparison with modern t||[>rk 
could only be made over trie distances between Ax- 
mouth, Axmouth Church, Stolford, and Perry Farm, 
where the old marks are still existing. 

The discrepancy between the older and the new 
levelling frorn Axmouth to Perry Farm, a distance of 
fifty-seven miles, is but 092 in., though at Stolford, 
fifty-five miles, it reached 2*11 in. The amount of the 
accidental and systematic errors of Bunt’s levelling 
computed by the formulae adopted by the International 
Geodetic Commission is i*o mm. and 0*9 mm. per 
kilmnetre respectively, against the limits of i mm. and 
0*2 mm. per kilometre, as laid down by international 
agreement' for precise levelling. 

The conclusion arrived at is that there is no evidence 
of any change in the relative levels of the marks near 
the shores of the English Channel and the Bristol 
Channel. 

The Ordnance Survey levelling was executed with 
a ^^ss No. 3 ipattern 14-in. level with a parallel plate 
object-glass^ micrometer, and invar levelling staves. 
The operation is one of much interest as affording a 
.comparison between the best class of levelling work 
in this country at the two periods. H. G. L. 

^ Report on the Rt-levelling in 1915-77 of a TJnc from the English Channel 
to the Bristol CbanneL Ordnance Survey Professional Papers. New 
Series, No. 4, xQiy. Price 
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SCIENTIFIC AND INDUSTRIAL RESEARCH. 

'^HE second annual report of the Committee of the 

L Privy Council for Scientific and Industrial Re- 
search for the year 1916-17 was published last week 
(Cd. 8718; price 3d. /let). It consists of an introductory 
statement by Lord Curzon, as Lord President of the 
Privy Council, the report of the Advisory Council, signed 
by Sir William McCormick and Sir Frank Heath, and 
appendices giving Orders in Council, terms of the 
Imperial Trust, documents relating to research asso- 
ciations, and names of members of committees attached 
to the Department of Scientific and Industrial Re- 
search. Lord Curzon points out in his .-introduction 
that the foundation of the department led to the 
creation of the Imperial Trust for the encouragement 
of scientific and industrial research. 

The trust holds on behalf of the department the 
sum of one million sterling which Parliament has 
voted for the purposes of the department. The nego- 
tiations of the Advisory Council with the leading manu- 
facturers in the various industries showed that it would 


I sised the necessity for patient effort, cautious prepara- 
1 tion, and co-ordinated attack upon the problem from 
I all sides. 

The experience of another year of work has con- 
firmed our first estimate of the position. We have 
made progress. The establishment in December last 
I of a separate Department of State entrusted with the 
j organisation of scientific and industrial research has 
i brought encouragement to our efforts and the neces- 
; sary financial support. 

I We have addressed ourselves during this year in the 
main to the organisation of industrial research, first, 
because we felt the paramount importance df arousing 
and securing the interest of manufacturers in the appli- 
cation of science to industry, and, secondly, because 
the influence of the war has created in industry an 
atmosphere cor.ducive to the growth of new ideas, 
j whereas it has unfortunately made the prosecution of 
work in pure science and in its organisation a matter 
of extreme^ difficulty. 

The Million Fund fok Trade Research Associa- 


not be possible to develop systematic research on a 
large scale unless the Government were in the position 
to assist financially over an agreed period of years. 
These considerations led the Government to place a 
fund at the disposal of the Privy Council Committee to 
be spent over a period of five or six years afforded 
the best means of dealing with the problem. During 
the past year negotiations have been concluded with 
the Royal Society for the transfer of the property of 
the National Physical Laboratory, together with the 
responsibility for its maintenance and development, to 
the Department of Scientific and Industrial Research. 
The scientific management of the laboratory will re- 
main in the hands of the Executive Committee under 
the chairmanship of Lord Rayleigh, a member of the 
Advisory Council. 

The committee reported last year that grants had 
been approved to a number of individual students and 
research workers for the year 1916-17 to an amount 
not exceeding 6000I. The amount actually expended 
under this head, however, was not more than 3550!. 
upon thirty-six workers. Throughout the worlc has 
suffered in amount owing to the war, and the com- 
mittee was unable to expend more than 14,524!. out of 
the 40,000!. placed at its disposal by Parliament for 
the financial year 1916-17. During the current year a 
sum^ff 38,050!. was taken in the estimates, in addi- 
tion ^Mne fund of a million referred to already. The 
annmm vote is intended to cover (a) the cost of those 
researches which will not be undertaken by the pro- 
posed research associations ; (b) the grants to indi- 
vidual research workers, both students and others ; and 
(c) the cost of administration. 

The second annual report of the Advisory Council 
records the considerable progress made during the past 
year, and some of the matters referred to in it are sum- 
marised below. 


In our report of last year, covering the period from 
Jul/' 28, 1^15, to July 31, 1916, we attempted to de- 
scribe the nature of the problems by which we were 
faced, and the conditions which appeared to us neces- 
sary for their solution. We discussed the vital need 
of research at the universities, especially in pure 
science, and the urgency of prompt measures for in- 
creasing the number of their students. We referred to 
the beginnings of association among manufacturers, 
and expressed our belief in co-operatton between capi- 
tal, management, science, and labour, as the best 
means of financing and directing the extended labora- 
tory investigations and the large-scale experimentation 
required for industrial research. Above all, we empha- 


TIONS. 

The one question of policy, to which throughout the 
, year we have continuously devoted our attention, is the 
working out, with all the care and advice we have 
been able to command, of the policy of co-operative 
industrial research foreshadowed in our last report, 
i Lord Crew’e, who was at that time Lord President 
I of the Privy Council, received a deputation of the 
J Board of Scientific Societies on December 1 last, at 
j which he outlined the policy of the Government in 
( regard to industri:il research. He announced their in- 
i tention to ask Parliament to place a large fund — a 
{ million sterling — at the disposal of the department to 
, enable it to co-operate with the industries of the coun- 
] try in the foundation and maintenance of approved 
i associations for research during the next hve years or 
so. After these initial years it is expected that the 
larger industries, at any rate, will be able and willing 
to carry on the work of the associations without assist- 
ance. The intention of the Government is to make a 
contribution to the assured income of such associations 
from the subscriptions of their members, varying in 
amount according to circumstances, and with a normal 
maximum of pound for pound, though in very excep- 
tional cases this limit may be exceeded. Lord Crewe 
also announced that the Board of Inland Revenue 
would be prepared to instruct surveyors of taxes to 
allow as a working expense for income-tax purposes 
the contributions by traders to industrial associations 
formed for the purpose of scientific research for the 
benefit of the various trades. The allowance would 
be subject to certain conditions; that is to say, the 
association must be under Government supervision and 
the trader’s contribution must be “an out and out 
payment, made from his trade profits and giving him 
no proprietary interest in the property of the associa- 
tion.” Since this decision includes war profits and 
excess profits taxes, it offers a considerable induce- 
ment to firms affected by these taxes to act promptly. 

Research Association for Cotton. 

Substantial progress has already been made towards 
the establishment of a National Research Association 
by the great staple industry of cotton. 

In view of the establishment of the Cotton Com- 
mittee we have postponed the consideration of several 
applications for aid to researches bearing on the cotton 
industry, some of considerable importance and interest. 
But in one case we have taken immediate action of 
an interim kind, because chere was a risk that useful 
research work actually in progress might be inter- 
rupted. With the approval of the Sfeerraty State 
for the Colonies, we have asked the Government of 
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the Island of St. Vincent to second one of their Researches Unsuited for Co-operative Action. 


officers, who has been making an investigation into 
sea island cotton, for work under Sir Francis Watts, 
the Imperial Commissioner for Agriculture in the West 
Indies. Wc have offered the Commissioner a grant 
of money to meet the cost of labour and necessary 
apparatus, and wo have offered to pay the research 
worker an adequate salary on a rising scale. We hope 
that this arrangement may enable the new Research 
Association to take over the investigation in due 
course. Incidentally we shall have put a research which 
was in danger of coming to an end upon a more satis- 
factory basis. 

Associations in Prospect. 

We are glad to report that the woollen and worsted 
manufacturers of Great Britain have already appointed 
a Provisional Committee to draft the constitution of a 
Research .Association. The Irish flax spinners and 
weavers have decided to take the same step ; the textile 
industries arc therefore well to the fore. The Scottish 
shale oil industry and the photographic manufacturers 
have decided to establish associations immediately, the 
electrical engineering firms and the British Society of 
Aircraft C'onstructors, in conjunction with the Aero- 
nautical Society, have the matter under consideration, 
the Scottish shipbuilding' and steel industries are mov- 
ing, and we have hopes that it may be possible to 
establish an association for research into the non- 
ferrous alloys in the near future. Wc understand that 
the British iron puddlers and the Diesel engine manu- 
facturers have independently established research 
urgani.sations for the benefit of their respective indus- 
tries. The coal-mining industry is interested, but it i 
will nccc.ssarily take time to organise this huge Indus- j 
try on a national basis. Several other industries, j 
among them the pianoforte manufacturers, the master j 
printers, and the cocoa industry, have approached us. 
But there is a number of industries which for one 
reason or another are not so circumstanced that their 
firms are able to combine in this manner. In some 
cases the leading firms realise to the full the value of 
science and of a combined attack, but they cannot as 
yet carry the industry with them. This is the position, j 
for instance, of the papermakers, who are urging us to 
establish a State laboratory to the initial and main- 
tenance co.st of which they are anxious to contribute. 

Other Cases. 

In other cases the industry may be prosperous and 
the leading firms possessed of what they believe to be 
valuable and exclusive information, which they fear 
might be endangered by co-oper.ative research. We 
h<ave remarked that those industries which call for the 
most complex organisation and are most in need of 
scientific guidance, if they are to meet modern condi- 
tions successfully, are for the most part those in which 
the smallest progress has been made towards research 
on a co-operative basis. We refer to that large group 
of what may be called the chemical industries. At 
one end of this group we find a growing movement 
towards financial combination, e.g. among the highly 
developed heavy chemical and allied industries. Finan- 
cial combines or fusions of scientific industries on the 
scale we are witnessing will certainly render co-opera- 
tion for research alone less attractive, if not unneces- 
sary. .At the other end of the scale are industries, like 
those of pottery and glass, which have been driven by 
adversity to .seek the aid of science, and have onlv 
been able to meet the cost by operating together. Be- 
tween the two extremes is a large number of indus- 
tries, some of them, wealthy, which appear, to be un- 
certain ill; which direction to move, and would probably 
prefr r tqfi^ove in neither. 
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j There will remain, however, important fields for 
I industrial research which we can never hope to cover 
by means of research associations. Research into fuel 
is one of these. Every home in the land, as \yell as 
almost every industry, is directly * concerned in the 
economy of fuel, and for that reason it is simpler and 
more just that all should contribute through the taxes 
to the cost of the research. ITie Committee of Council 
have accordingly established the Fuel Research Board 
as a part of the department. Similarly, we think the 
I argument for a national board of research in timber 
I will prove overwhelming; in both cases, however, we 
! may hope to receive assistance, if not contributions, 

; from some of the industries more immediately in- 
terested. The researches we are conducting through 
' the British Fire Prevention Committee and the C^on- 
ciete Institute respectively into the fire-resisting pro- 
perties and into the general physical properties of 
different kinds of concrete, are also cases which call 
for national action. We have been assured that the 
same considerations hold good for the scientific 
i problems underlying illuminating engineering and cold 
storage. 

The National Physical Labor.xtory. 

There is still another class of scientific problems of 
gieat importance to industry, not susceptible of treat- 
ment by associations for research. We refer to the- 
determination of constants and standards, whether 
physical, chemical, or bacteriological, and the accurate 
testing of manufactured products in the interest both 
of manufacturer and consumer. The range and im- 
portance of this work and of the research which it 
entails are certain to grow rapidly in the future. The 
experience of other countries goes to show that it is 
work which the State must itself undertake, or at least 
control, if it is to be adequately served. VVe welcome 
accordingly the arrangement recently made by the Com- 
mittee of Council with the Royal Society under which 
the department will become financially responsible for 
the maintenance of the National Physical Laboratory. 

Three Methods of Financing Research. 

It will be noticed, from what we have said above, 
that there seems to be room in the industrial world for 
three methods of financing research. There is research 
which the individual firm finds it remunerative to 
undertake at its own expense. Secondly, therQ||i| re- 
search which is financed on a co-operative bai^^md 
lastly, there is research w'hich must be financed by the 
State if it is to be done at all. 

Is any distinction in kind to be drawn between these 
three classes of research which would justify this differ- 
ence of treatment? If there is, and if it can be clearly 
stated, it should greatly assist the sound administration 
of public funds and be a useful guide to our own policy. 
We suggest that the distinction is to be sought in the 
probable nature of the results to be obtained from an 
investigation. If the research is one which a single 
firm can finance and which, if successful, will yield 
results that a single firm can exploit to the full, there 
is no case in normal circumstances either for co-opera- 
tion with other firms or for assistance from the State. 
The more pow’erful the firm and the greater the variety 
of its activities the more far-reaching will be the nature 
of the research it will be justified in undertaking. But 
as we pointed out in our last report, British manufac- 
turing firms are not as a rule at the same time both 
large and complex. In the great cotton industry, where 
some of the firms have capital funds to be reckoned in 
millions, the organisation is “horizontal,” not “ver- 
tical,” and manufacturing success has bisen obtained 
by specialisation in a narrow range of processes. Far- 
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reaching scientific investigations which are likely to 
affect several sections of the industry are accordingly 
more suitable for cooperative than for single-handed 
attack. There will still be ample room for private re- 
search by individual firms on the lines of their own 
special work. Indeed, they may be expected to gather 
many suggestions for this from the results of the co- 
operative investigations. 

On the other hand, the German chemical industry 
with its powerful firms engaged in handling the primary 
raw materials through all their intermediate stages up 
to the manifold but closely related final products, ex- 
plosives, dyes, essences, drugs, antiseptics, would not 
be suited for co-operative research, though it may be 
piepared to go far in the direction of financial fusion — 
a mere continuation of the previous line of develop- 
ment. 

If, as in this country, conditions are in many re- 
spects specially favourable to co-operation in the con- 
duct of research, the State is, we think, justified in 
encouraging development along these lines by means 
of monetary and other assistance. We find the justi- 
fication for our proposals for research associations in 
these considerations. But when the firms have done 
all that it will pay them to do in the way of both 
private and co-operative research, there still remain 
lines of investigation which wall either be sufficiently 
fundamental to affect a range of interests wider than 
any single trade, however large, or else they will clearly 
have a direct bearing on the health, the well-being, or 
the safety of the whole population. The two types are i 
not mutually exclusive, but research of either kind i 
falls, we think, into the third class, and must , be j 
undertaken by the State itself. 

Glass, Optical and Other. 

Wc indicated last year, and the public have learnt 
to recognise the fact from constant reference to it, that 
the study of glass in many of its forms is one of serious 
importance for the national safety. For a short period 
there w'as grave anxiety, now happily removed, but we 
have not relaxed our efforts to deal with this many- 
sided industry in as comprehensive a manner as pos- 
sible. The important research at the National Physical 
Laboratory, carried on at the cost of the dqjartment 
since 1915, has dealt with the fundamental problems 
of optical glass fnanufacture. Attention during the i 
past vear has been concentrated on the question of : 
refr^ 0 ories. The superintehdent of the metallurgical 
deparitnent reports that “important and encouraging j 
results were obtained, both with pots made of the same i 
material throughout and with others in which a more > 
expensive and highly refractory material w'.as employed i 
as a lining only. Further progress was also made with ' 
investigations into methods of stirring and of melting 
which shall protect th^, glass from furnace gases and i 
other sources of contamination in such a way as to 1 
leave the molten material freely accessible to stirring 
and other manipulation. The development of the elec- 
tric furnace, particularly for the purpose of burning 
refractories at very high temperatures, proceeded satis- 
factorily. A new type of resistance furnace was 
evolved. Heat is generated by contact resistance be- 
tween specially shaped graphite parts,. and an endeavour 
is being made to substitute pressed carbon similar to 
that used’ in arc-lamp electrodes, as the latter can be 
obtained in this country.’’* While the National Phys- 
ical Laboratory has been dealing with the fundamental 
problems of manufacture. Prof. Jackson ^as been in- 
vestigating the composition of certain ofAical glasses 
for the department ' with the assistarice df the Glass 
Research Committee 'of the Institute of Chemistry, 

1 Report of Nsttonal Phyiical Labomtcry, 191C-X7 p 63. ! 
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j He has succeeded in defining the composition of the 
; bath mixtures necessary for the production of several 
' glasses hitherto manufactured exclusively in Jena, in- 
j eluding the famous fiuor-crown glass. He has also 
I discovered three completely new glasses with properties 
I hitherto unobtainable. His work upon laboratory and 
I other glasses during the past year has been chiefly 
j devoted to assisting the manufacturers to perfect their 
, processes and to remove difficulties which have arisen 
I in the factories. Prof. Jackson’s intimate acquaint- 
i ance with manufacturing conditions has been of the 
greatest value for this purpose, and has, we are glad 
I to learn, completely won the confidence of the makers, 
i The dangerous position which existed when this council 
I was first established having now been removed, thanks 
to the energy and initiative of the institute of Chem- 
istry, their Research Committee is now free to give its 
attention to other less urgent but not less important 
1 problems. . 

An investigation into abrasives and polishing pow- 
ders, primarily in relation to their use m the grinding 
and polishing of glass, is about to be started under the 
direction of a committee of the department, and the 
Standing Committee on Glass and Optical Instruments 
has conducted, or is conducting, a number of inquiries 
with the view of ascertaining whether further research 
is required on the following subjects : — ^'fhe annealing 
of glass; anti-glare glasses; the testing of, and the 
formulation of standards for, laboratory glassware ; the 
permissible variations in the optical properties of glasses 
used by optical instrument-makers; improvements in 
refractometrv ; the silvering of glass surfaces ; the 
standardisation of parts of. optical instruments; the 
supplies of fluorite and of Iceland spar ; and the plastic 
properties of materials. In some of these inquiries the 
department has already been able to give some assist- 
ance to the Optical and Glassware Department of the 
Ministry of Munitions and to the industries concerned. 

The Research Institute for Glass at the University 
of Sheffield, in contemplation when we reported last 
year,* has now been established with the assistance of 
grants from this department and from two associations 
of glass manutacturers. The buildings have been 
erected and equipped on a larger scale than we then 
anticipated under an arrangement made by the Ministry 
of Munitions in consultation with the Committee of 
Council. Progress has already been made with several 
systematic investigations on glass problems and the 
results of one of them, concerned with the influence of 
.small amounts of chlorides and sulphates in ^producing 
opalescence in glass, have appeared in the Journal of 
the Society of Glass Technology. The work to be 
undertaken will not duplicate the other researches into 
glass carried on elsewhere. On the other hand, it will 
be kept in close touch with them. This co-ordination 
has been greatly facilitated by the establishment of the 
Society 01 Glass Technologists, founded by a few of 
the active and enthusiastic workers at the technology 
of glass in and near Sheffield. It now includes all 
the progressive manufacturers as well as the men of 
science interested in the subject. 

New Institute of Technical Optics. 

Closely related to problems of glass are those of 
optics and optical instruments. For that reason we 
established a single Standing Committee to deal with 
both subjects. But here, as in every direction, we have 
found that no sound progress in research is possible 
without strengthening the bases of our national educa- 
tion. We therefore welcomed the untiring persever- 
ance of the London County Council, which has during 

0 Report of the Committee of the Privy Council for Scientilic and Indue- 
rial Research, 19x3-16, p. 34- ICd. 833^1 
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many years pressed for the establishment of a National 
Institute of Technical Optics. In the spring of 1916 
the Higher Education Sub-Committee of the London 
County Council put a scheme before the Board of Edu- 
cation, which included the establishment of a new de- 
partment for post-graduate education and research at 
the Imperial College, the strengthening of the existing 
department of technical optics at the Northampton 
Polytechnic Institute, and the appoinment pf a single 
director with a specially constituted committee to super- 
vise the work, both at South Kensington and (^lerKen- 
well. The London County Council offered to defray 
one-quarter of the capital and maintenance charges of 
the new department at the Imperial College, and has 
accordingly contributed loool. a year for maintenance, 
with a special capital sum of 2500!. for alterations and 
equipment. The scheme appeared to us to bo promis- 
ing, and after conference with the Board of Edvica- 
tion, the London County Council, and the Imperial 
College, we recommended your lordships to make a 
grant of 750I. for special apparatus and an annual 
maintenance grant of loool. a year for five years pro- 
vided the scheme agreed upon at the joint conference 
was put in force. The governors of the Imperial Col- 
lege offered the necessary accommodation for the pro- 
posed department, and later voted a sum of 2000I. for 
equipment, .\fter further negotiation with the gover- 
nors of the Northampton Polytechnic Institute anc with 
the Board of Scientific Societies, which had interested 
Itself in the project, the scheme was adopted by all the 
bodies immediately concerned. 

New Series of Oitic.^l Text-Books. 

With a due regard to the needs of the industry and 
of research students in technical optics, our Glass and 
Optical Instruments Committee have directed our at- 
tention to the deficiency of books in ‘^he English lan- 
guage on geometrical and technical optics. They re- 
commend that a series of foreign works on these sub- 
jects should be translated and published, with correc- 

the Ministry of Munitions. We have endorsed this 
recommendation, and the Committee of Council have 
accordingly authorised the issue by the department of 
revised versions in English of the following standard 
works at cost price : — 

Von Rohr : “ Die Theorie der optischen Instrumente,” 
vol. i., “Die Bilderzeugung in optischen Instrumenten.’’ 

Gleichen : “ Die Theorie der modernen optischen In- 
strumente.” 

Ferraris (Tr. by Lippich) : “Die Fundarnental-Eigen- 
schaften der dioptrischen Instrumente.” 

.\t the close of our report last year we remarked that 
“if it is supposed that modern industry can be de- 
veloped or even maintained by a process of detailed 
investigations, a series of particular inquiries, however 
careful, the time, trouble, and expense will be largely 
wasted.” We are not likely, therefore, to suppose that 
the considerable number of inauiries w'e have initiated 

are any adequate measure of the progress made in cfeal- 
ing with the difficult situation with which British in- 
dustry is faced. Whatever has been accomplished 
would be better understood by comparing the general 
attitude of manufacturers to-day with their attitude 
before the war, or even eighteen months ago; by 
noticing the rapidity with which men of science at long 
last are coming to their own ; by listening to the altered 
tone of all classes, and not lea'st the men of buiiiness, 
towards the claims of education. May we add that if 
our labours are helping to prepare one of the roads for 
the coming advance, it will be due in the mkln to our 
conviction that roads can only be built in country that 
has been adequately surveyed? 
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FO UN DA TiUN ^F'BIO-PU YSICS. 

On Growth and Form, By D'Arcy Wentworth 
Thompscm. Pp. xv + 793. (Cambridge: At 
the University Press, 1917.) Price net. 

T his book, at once substantial and stately, is to 
the credit of British science and an achieve- 
ment for its distinguished author to be proud of. 
It is like one of Darwin's bex^s, well-considered, 
patiently wrought-out, learned, and cautious— a 
disclosure of the scientific spirit. It is an appli- 
cation of some of the concepts of physical science 
and sundry mathematical methods to the study 


lia. The final form depends on the occurrence or 
non-occurrence of certain differentiations, and that 
depends on biochemical conditions. Then again, the 
remarkable disturbances of form which result from 
the introduction of toxic substances into develop- 
ing embryos (see Werber’s work) suggest that 
form depends on more than accelerations and 
retardations of growth in different, directions. 

“ The cell, which Goodsir spoke of as a ‘ centre 
of force,’ is in reality a ‘ sphere of action ’ ol 
certain more or less localised forces ; and of these, 
surface-tension is the particular force which is 
especially responsible for giving to the cell its 
outline and its morphological individuality.” In 
a fascinating discussion Prof. Thompson shows 
that cell-division and other intra-cellular 


of organic form. “My sole purpose is to corre- , phenomena may be tentatively explained as the 


late with mathematical statement and physical law 
certain of the simpler outward phenewnena of 
organic growth and sjtructure or form : while all 
the while regarding, ex hypothesi, for the pur- 
poses of this correlation, the fabric of the organism 
as a material and mechanical configuration.” “Of 


results of a conflict between surface-tension and 
its opposing forces. He favours the provisional > 
assumption that “the phenomena of karyokinesis . 
are analt^ous to, if not identical with, those of 
a bipolar electrical field. ” This leads on to an 
interpretation of the forms of free cells as essen- > 


how it is that the feoul informs the body, physical 
science teaches me nothing. . . . But of the con- 
struction and growth and working'** of the body, 
as of all that is of the earth earthy, physical 
science is, in my humble opinion, our only teacher 
and guide.” We think that it will be difficult to 
justify the word “only,” for in the working of 
the ^dy the ,soul (to use the author’s dualistic 
terminology) takes part, as when a strong emotiom^ 
influences our suprarenals, and, willy-nilly, we arjc 
back in psycho-biology. 

The author begins with the general “principle, 
of similitude,” first laid down By Galileo, whp 
showed that “neither can man btiild a house nor 
can Nature construct an gnimal beyond a certain 
size, while retaining the same proportions and em- 
ploying the same materials as sufficed in the case 
of a. smaller structure.” The exposition of this illus- 


tially dependent on surface tension. “ The simple 
fact is that the agreement of cell-forms with the 
forms which physical experiment and mathemati- 
cal theory assign to liquids under the influence 
of surface tension, is so frequently and often so 
typically manifested, that we are led, or driven, 
to accept the surface tension hypothesis as gener- 
ally a|>plicable and as equivalent to a universal 

■ . Utilising the facts of adsorption and Macallum’s 
Ifine resfarches, the author shows very cleverly 
^how apparent exceptions may prove the rule. He 
proceeds to the more complex problem of inter- 
preting the forms of cells in aggregates, utilising 
Leduc’s remarkable “artificial tissues,” and he 
shows the courage of his convictions in attacking 
the problem of the formation of blastula and gas- 
trula. In an elaborate survey of a great variety 


trates in a vivid way “the profound differences of 
physical property and potentiality which are asso- 
ciated in the scale magnitude with simple dif- 
ferences in degree,/’ A This is introductory to a 
fine discussion of the ft|t^of growth, for the form 
of the organism t^ tisuelly a direct expression of 
a rate of growth which varies according to its 
different directions. ^ 

“The velocities in different directions tend to 
maintain a ratio which is more or less constant 


of tissues he shows that it is possible to go a 
long way in interpretation with the help and 
guidance which the phenomena of surface-tension, 
the laws of equilibrium, and the principle of 
minimal areas are at hand to supply. Attention 
is directed to the fact that “ all possible groupings 
or arrangements whatsoever of eight cells (where 
all take part in the surface of the group, none 
beii^ submerged or wholly enveloped by the rest) 
are referable to sofme one or other of thirteen 


for each specific organism; and to this regularity 
is duec.the fact that the form of the organism is 
in genial regular and constant.” 

The ;||utBor has dwelt most oh those aspects of 
organic growth which have their analogies among 
inanimate things. He says comparatively little in 
r^ard to the regulative phenomena which are so 
distinctive in the ' growth: of organisms ; and his 
reference to the experiments of Gudernatsch, for 
instance, inadeeprate. Not enough is allowed, 
as it seems to fbr the extraordinary differences 

of fomi result from a slight environ- 
mental diffhp|||e^f^ experimeii- 

tally altered of the Ihdygerent larvae of Boridl- 
NO, VOL. 


types or forms,” or probably fewer than thirteen, 
“for there is reason to believe that, out of the 
total number of possible groupings, a certain small 
number are essentially unstable, and have at best, 
in the cohcretc, but a transitory and evanescent 
existence.” 

A very interesting chapter deals with con- 
cretions, spicules, and spicular skeletons. The 
form^of the spicule may depend simply on its 
chemical nature: or the inorganic ^lid material 
may be laid down in conformity with the shapes 
assumed by the cells, tissues, or oigans; or there 
may be interm^ate cases where the molecular 
forces ' play thdur part in conjunction, with, and 

C 
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under the restraint of, the other forces inherent to separate and distinct species of Bilharzia. Is 


in the system. What is known as to the precipita- 
tion of calcium salts in various colloids, and as to 
similar phenomena, is used in the interpretation 
of the spicules of Sponges and Alcyonarians and 
the skeletons of Radiolarians and Foraminifers. 
There seems to be much in such formations that 
is not in any essential way dependent on their 
occurrence within living creatures. 

“But every now and then we come to certain 
deep-seated signs of protoplasmic symmetry or 
polarisation, which seem to lie beyond the reach 
of the ordinary physical forces. It by no means 
follows that the forces in question are not essen- 
tially physical forces, more obscure and less 
familiar to us than the rest,” comparable, for 
instance, with the formative force which Lehmann 
demonstrated in “fluid crystallisation.” Crucial 
experiments are, we admit, awanting, but our faith 
is strained by the author’s physical account of 
the apparently selective behaviour of certain 
Foraminifera which make for themselves very 
effective encasements of particular kinds of 
materials, such as sponge-spicules. We are in- 
clined to think, also, that the author exaggerates 
the fluidity of Alcyonarian “species,” for while 
his reproach may be justifled in some genera, the 
striking feature in others is the rigid specificity, 
specimen after specimen like the duplicate of its 
predecessor, the absence of inter-grades, the clean- 
cut peculiarity of many of the spicular forms* and 
the individuality of the architecture aroqnd th^. 
polypes. 

An attractive chapter deals with the logarith- 
mic spiral which is of such widespread occurrence 
among animals, notably among Gasteropods. “ In 
the growth of a shell, we can conceive no simpler 
law than this, namely, that it shall widen and 
lengthen in the same unvarying proportions : and 
this simplest of laws is that which Nature tends 
to follow. The shell, like the creature within it, 
grows in size, hut does not change its shape; 
and the existence of this constant relativity of 
growth, or constant similarity of form, is of the 
essence, and may be made the basis of a definition, 
of the logarithmic spiral.” From this type have 
evolved multitudinous diversities of form, mathe- 
matically identical, and natural selection may well 
be relieved of the burden of them. Of the author’s 
explanations of horns and phyllotaxis, of the eggs 
of birds and the tests of sea-ufchins, we have no 
space left to speak. We must, however, direct 
attention to what seems to us a slight blemish on 
p. 660, where the author adheres to a mechanical 
interpretation of the position of the spine on 
Bilharzia eggs, an interpretation which “destroys 
the chief evidence for the existence of a supposed 
new species of worm, a continued belief in which, 
among worms of such great pathogenic im* 
portance, might lead to gravely erroneous patho- 
logical deduction.” We do not understand why 
Prof. Thompson* deliberately allowed this to 
remain, knowing, as a note indicates, of Dr. 
Letper’s recent work, which does far more than 
^s^rt that terminal and lateral sinned eggs belong 
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there not a risk that the retention of the page may 
“dead to gravely erroneous pathological deduc- 
tions ” ? 

With the often fanciful utilitarian interpreta- 
tions of coloration and markings, of which a 
deliciously ironical exposition is given, the author 
contrasts the deep-seated adaptations of structure 
to mechanical efficiency, seen so well in a bone, 
where statical and dynamical considerations caiv 
be applied and established in detail. The book 
closes with a luminous essay on “the theory of 
transformations, or the comparison of related 
forms,” in which it is shown, to put the matter 
rather roughly, how one harmonious deformatioa 
may lead from one skull or leaf to that of a related 
typw, how trammels or lines of constraint may 
determine the action of the expansive forces of 
growth, now in one direction and again ia 
another. 

We offer Prof. D’Arcy Tliompson felicitation& 
on his masterly book. It marks a big advance 
in science, and it will make other advances pos- 
sible. He has used his own observations and 
those of a hundred others to show, in a way that, 
will surprise arid delight many, what promise there 
is in the endeavour to carry into the study of 
living beings the laws and lessons of the inorganic. 
When first we laid the book down, we were 
tempted to say, “Magnificent, but not biology,”* 
but wiser reflections prevailed. Who knows- 
ij^tter than the author what biology is and is not? 
,^e saw that he was but putting heredity and* 
Variation temporarily aside for his purpose, “to 
show that a certain mathematical aspect • of 
.morphology, to which as yet the morphologist 
gives little heed, is interwoven with his problems, 
complementary to his descriptive task, and help- 
ful, nay, essential, to his proper study and com- 
prehension of form.” We would go further, and 
say that his argument, couched in a style that is 
always clear and dignified, and at times be- 
witchingly beautiful. Has given us a fresh revela- 
tion of the unity of Nature. ^ 

J. AiiTHUR Thomson. 


SCIENCE AND INDUSTRY. 

The Chemistry of Dyestuffs : A Manual for 
Students of Chemistry and Dyeing. By M. 
Fort and Dr. L. L. Lloyd. (“ Cambridge Tech- 
nical Series.”) Pp. xi 4-311. (Caipbridgc t 
At the University Press, 1917.) Price 75. fid- 
net. 

•'H'HIS work, which has the scope of an ^mfen- 
tary text-book, is a useful addition to the 
rapidly increasing number of manuals in the Epg- 
lish language devoted to the subject of dyes and- 
their intermediate products. The authors point 
out that the opportunity of development now 
presenting itself to the colour manufacturer iir 
this country will lead to a greater interest in the- 
chemistry of dyes and to , an ' increasing demand 
for chemists possessing special kjnowledge of 
colouring matters. To the student equipped with 
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a knowledge of pure chemistry this treatise will 
prove an efficient guide to one of the most com- 
plicated and technical branches of applied 
chemistry. 

The introductory chapters deal with the history 
of synthetic dyes and the nature of coal tar. It 
is of interest to note how remarkably the nature 
of tar varies with the temperature at which coal 
is distilled. When produced at 400-500° C. the 
tar is rich in volatile hydrocarbons, especially 
paraffins, and is valueless for the colour maker. 
At 900-1000° C. an optimum yield of aromatic 
^benzenoid) compounds is obtained. Tar pro- 
duced at the higher temperatures contains, 
roughly, the following percentage amounts of im- 
portant direct coal-tar products : — Benzene, 2 ; 
toluene, 0*5; phenol, o-6; naphthalene, 5-6; and 
anthracene, 0*6. It is on these five substances, 
together with two or three others obtained in even 
■smaller proportions, that the great synthetic colour 
industry is based. 

Ten chapters are devoted to an explanation 
of the chemical processes whereby the foregoing 
direct coal-tar products are converted into inter- 
mediate products, or “intermediates.” Sufficient 
theoretical matter is introduced into this section 
to make the practical details readable and con- 
nected. For example, the constitutions of 
■quinones and diazo-compounds are treated fully 
because of their bearing on the structure of 
organic dyes. 

The chapter on the application of dyes refers to 
the dyer’s classification of colouring matters into 
acid, basic, mordant, direct cotton, vat, or sulphide 
dyes. Concrete examples are given of each of 
these groups of dyes with appropriate methods of 
applying the colouring matters to the textile 
fibres. 

A chapter on the colour and constitution of 
dyes and coloured substances is followed by eleven 
chapters devoted to the synthetic dyes classified 
under their respective chromophores or charac- 
teristic colour-bearing groups. 

One of the most informing of these sections is 
the chapter on vat dyes. In this group we find 
the oldest and newest colouring matters known to 
dyers. Indigo and Tyrian purple were used by 
the ancients, whereas the other indigoid dyes and 
the anthraquinone vat and sulphurised vat dyes 
have all been discovered since the commencement 
of the twentieth century. 

The last chapter describes the principal natural 
dyes, a group of colouring matters which has 
during the war regained a certain amount of its 
former importance owing to the shortage of syn- 
thetic dyes. 

The authors are fully alive to the national 
Importance of establishing a British sphere of 
influence in dyes, and as an outward and visible 
sign of this sentiment perhaps they might be per- 
suaded to drop the inelegant expression “dye- 
stuffs,” obviously a literal translation of “Farb- 
stoffe,” in favour of such English terms as dyes, 
cc^otiring matters, and dyewares. 

G. T. Morgan. 
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• LUIGI CREMONA, 

Opere Matematiche. ,Di Luigi Cremona. Tomo 

Terzo. Pp. xxii + 520. (Milano: Ulrico 

Hoepli, 1917.) Price Lire 30. 

"^HIS final volume of Cremona’s collected mathe- 
* matical works contains thirty-six papers, 
including the treatise on the general theory of 
surfaces, the memoir on cubic surfaces, the tract 
on reciprocal figures in graphical statics, and 
various notes on birational transformations in 
space. Prefixed thereto is a biographical notice by 
Prof. E. Bertini, giving many interesting details 
of Cremona’s career. 

For many years Cremona was better known to 
English readers than were the majority of foreign 
mathematicians; and it is not difficult to give 
reasons for the fact. So far as the geometry of 
algebraic surfaces is concerned, he and Salmon 
were kindred spirits ; and the latter gives numerous 
references, in his “Solid Geometry,” to Cremona’s 
investigations. 

Then the Clarendon Press published two ex- 
cellent English translations of his “ Elements of 
Projective Geometry ” and “ Graphical Statics ” at 
a time when interest in these subjects had been 
aroused by Henry Smith, Clerk Maxwell, . and 
others. Finally, Cremona’s cast of mind and 
style of composition could, and did, appeal suc- 
cessfully to English mathematical taste. 

Perhaps Cremona’s greatest achievements were 
due to his superb qualities as a teacher and educa- 
tionist. Though he lived until June 10, 1903, the 
last of his mathematical papers appeared in 
Proc. L.M.S. for 1884; and the reason was that 
the Italian Government, recognising his value, 
appointed him to posts of such importance as to 
absorb all his energies. This is not the place 
to estimate his services to the Italian system of 
education ; but they were undoubtedly very great, 
especially in such things as the courses given in 
engineering. 

Cremona’s ultimate rank as an original mathe- 
matician will probably rest mainly on his dis- 
coveries in the algebraical theory of birational 
transformations; and it is not without justice 
that the term “ Cremona transformations ” has 
been adopted for the simplest class of them. 
As developed by N6ther and others, this theory 
is of cardinal importance, both in analytical 
geometry and in the theory of Abelian functions; 
and we may fairly say that Cremona was the 
first to demonstrate its value and give brilHani^ 
and orip'inal applications of it. As an exponent of 
novel and comprehensive theories he displays 
qualities of the very highest order. G. B. M. 1 

OUR BOOKSHELF, 

Scientific Treatise on Smoke Abatement. By 

H. Hamilton. Pp, xiii+i5S. (Manchester: 

Sherratt and Hughes, 1917,) Price 5^. net. 

It is a little unfortunate that term “ scientific” 
should have^ been included in the title of this 
book, seeing that the author is clearly more fami- 
liar with the subject of mechanical engineering 
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which should be represented Great Britain, the 
Dominions, India, and other parts of the Empire,** 
and no doubt both the recommendation of the 
War Conference and the later action of the 
Ministry of Munitions were powerfully influenced 
by the memorandum to this effect drawn up by 
the technical institutes that are most closely in 
touch with the exploitation of our mineral deposits 
and the utilisation of their products. The Minis- 
try of Munitions cannot fairly be accused of 
undue haste, seeing^ that it is nearly a twelve- 
month since the institutes directed attention to this 
important matter, which was commented on in 
the columns of Nature of October 5, 1916; it 
is to be hoped that effect will be gfiven promptly 
and energetically to the findings of the committee, 
although it is perhaps even more important that 
the scheme put forward shall be a thoroughly 
sound one and that it shall deal with every aspect 
of this ve^y large subject. 

The importance of the subject may best be 
gauged by considering that the number of workers 
employed in the mines and quarries of the British 
Empire was at least 2^ millions in 1913, and that 
the value of the mineral products at the point of 
their production was about 150,000,000!. sterling 
in the same year. This vast sum represents the 
value of minerals extracted from Imperial minerai 
deposits, and this means that the assets of the 
Empire are diminished by this .amount every year ; 
it cannot be too often insisted upon that it is this 
fact, in resi>ect of which the mineral industry is 
unique amongst all others — namely, that minerals 
constitute a wasting asset, which, once taken from 
the ground, can never be renewed or recovered — 
that renders the establishment of a bureau to watch 
over the proper development and utilisation of our 
mineral resources an imf>erative necessity. The 
figure given above refers only to the value of the 
crude minerals at the mine ; it need scarcely be said 
that the products obtained from, and depending 
upon, the mineral output are worth many times as 
much, in the same way that the number of workers 
engaged in the treatment of mineral products and 
depending also upon them is far greater than the 
number above stated, even when only the industries 
directly connected with the mineral production, 
such as the metallurgical industries, are considered. 

It must, however, not be forgotten that the in- 
dustries indirectly connected with the exploitation 
of minerals are very widely ramified, and are so 
complex that it is not easy to foresee all the results 
that may arise from any change in the direct treat- 
ment of the minerals themselves, and no doubt 
these considerations will need the most careful 
study by the bureau. To take an example, it is 
quite possible that one of the first questions that 
the bureau will have to consider is the extent to 
which metalliferous minerals should be smelted 
in the country of their origin, or alternatively 
imported as such to be smelted in this 
country; it may surely be taken for granted that 
the old blunder of allowing other nations to import 
our crude minerals and to rekp the advantage of 
treating them outside the Empire will nevcr.be 
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repeated. At first sight, having regard to the fact 
that for some time after the termination of the 
war there must be a shortage of tonnage, it might 
seem preferable to smelt, for example, Australian 
zinc concentrates in Australia^ and to ship the 
smelted spelter to this country ; if, however, this 
principle were carried too far, we might find that 
the diminished importation of sulphide ores might 
bring about a scarcity of sulphuric acid in this 
country, which might easily cripple our chemical 
industries, or, by affecting the output of sulphate 
of ammonia, might influence our agricultural pro- 
duction very adversely. 

Obviously, if the Mineral Resources Bureau is 
to be of real value, it must be able to dispose of 
the fullest possible technical and scientific informa- 
tion, and it ought for this purpose to work in the 
closest possible co-operation, not only with the 
Department of Scientific and Industrial Research 
(which is already doing useful work in encourag- 
ing such researches as that now being conducted 
upon the dressing of ores of tin and wolfram), 
but above all with the technical institutions 
devoted to the advance of the mining and 
metallurgical industries. No doubt the ideal 
arrangement would be for the bureau and these 
various institutions all to be housed in one build- 
ing, so as to be able to communicate with each 
other with the utmost readiness, and, above all, 
to have one common library, in which all books, 
papers, statistics, and information of any kind 
concerning mineral production should be housed. 
Such a joint library should be second to none in 
the world, and given its indispensable adjunct — a 
competent librarian — all information concerning 
any aspect of any mineral question should be 
readily available to anyone interested. Such a 
collection of all existing information should be one 
of the first cares of a Mineral Resources Bureau ; 
only those who have been actually engaged in such 
work know how much time and money are being 
continually wasted in doing over again work that 
has already been done, merely because the records 
are not readily available to any inquirer. 

Again, there is probably no industry that is so 
many-sided as the mineral industry, and therefore 
none in which there are so many specialists; it 
is safe to say that such specialists are best known 
to the secretaries of the technical institutions, who 
are necessarily in close touch with them, and an 
intimate co-operation between the bureau and 
these institutions would enable the former to get 
the benefit of the assistance of the best specialists 
in any problem that may arise in the readiest and 
most effective manner. Finally, it may fairly be 
hoped that close connection with the institutions, 
and through them with the men actually engaged 
in the mineral industries, may save the activities 
of the bureau from being strangled by official 
red-tape. The proper development of our mineral 
resources is of such importance to the future 
of the Empire that the oiganisation,: of this 
bureau, which could do so much for. ti^em if 
it is properly constituted, will be watehed With the 
greatest anxiety. Henry Louis. 
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LINGUISTIC And political 
BOUNDARIES IN EUROPE. 

■^RATIONALITY is to serve as an important 
factor in determining the boundaries of the 
New Europe. On broad lines the safest guide 
to the nationality bf any populace is the language 
commonly spoken, usually the mother-tongue. 
Hence the importance of a map like that^ lately 
published by Messrs. Stanford. Consider for a 
moment the political boundaries, both inter- 
national and national, of Austria-Hungary. 
Practically nowhere do they coincide with a 
linguistic boundary. The only people wholly 
within that empire are the Magyars, who inhabit 
a compact block of territory bounded on the 
south by the Drave and the Maros, on the north 
by the foothills of the Carpathians, on the west 
by a line slightly west of south from Pressburg 
to the Drave, and on the east by a line north-east 
from Arad. South-east of the Magyars lie the 
Rumanians, who extend beyond the Carpathian 
political boundary; they include islands of Mag- 
yar and German settlers, former frontier guards. 
Along the south and to the south-west the great 
group of the Yugo-Slavs (Serbs, Croats, and 
Slovenes) extends beyond the confines of Austria- 
Hungary. To the west lie the Austrian Germans, 
who fill the Danube valley westwards beyond the 
frontier. North-west are the Slovaks, who link 
with the Moravians and Czechs as one great 
branch of the northern Slavs. These peoples do 
not reach the Austro-German frontier, since they 
meet the Germans within the borders of 
Bohemia, or the Austro-Russian frontier, since 
they meet the Poles. To the north-east the 
Magyars adjoin the Ruthenes, or Little Russians, 
whose limit is far to the east beyond the Don. 

Suppose an independent Magyar kingdom be 
■established, what are the chances of stability? 
First, a homogeneous race; secondly, a zone rail- 
way system which concentrates on the capital, 
Budapest; and, thirdly, a unity of soil, climate, 
and products mainly agricultural — all these tend 
to preservation. On the other hand, there would 
be no Magyar outlet to the sea, the two great 
waterways, Danube and Theiss, would not join 
in Magyar territory, and no boat could journey 
by Pressburg to Szabadka through Magyar ter- 
ritorial waters for the complete voyage. The 
great trunk railway from Vienna to Constanti- 
nople would only serve the south-western corner. 
Finally, would the Magyar kingdom march with 
Kussia on the north-east and with Germany on 
the west? 

Contrast this kingdom with Poland, cut across 
by pre-war international boundaries. The Poles 
form the most numerous non-German people in 
the German Empire; they extend into Austrian 
Silesia, and practically fill Galicia west of the 
San. Unlike the Magyars, the Poles reach the 
sea, along a few miles of coast west of Danzig. 
They mprch, however, with Germans on the west, ' 
with JRt^sians on the east, and with a Slav people 

} A Sketch-msip of rh« Lin«:uiiiiic Aroa< of Europe." Seale, 50*8 miless: 

« tn- (London : Edward Stanford, Ltd.) Price, in 4 sheets. 72 in. by 61 in., , , 
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— Czecho-Slovaks — on the south-west. The 
linguistic boundaries of Magyars and of Poles 
rarely lie along rivers or mountain ranges; will 
the new era bring into play new factors which will 
determine the stability and utility of [political 
boundaries? 

Messrs. Stanford have done a public service in 
publishing this map, which should be examined 
and re-examined by all who are interested in the 
determination of the conditions which will make 
for a lasting peace. 


APPLIED ENTOMOLOGY IN CANADA.' 

'pxR. GORDON HEWITT’S recent report is an 
^ encouraging record of useful work. 
It forms a noteworthy testimony of his 
capability as an administrator and, at the 
same time, reflects great credit upon the Canadian 
Department of Agriculture in its wise provision 
for the needs of combating insect pests. In any 
such organisation as the Canadian Entomological 
Branch success to a large extent is dependent 
upon the individual capabilities and enthusiasm 
of field officers and assistants. Dr. Hewitt is in- 
deed fortunate in having an excellent staff, com- 
prising men well qualified to deal with the various 
problems first hand, wherever they may be re- 
ported. During the year under review four new 
entomological field laboratories have been erected 
in several parts of Canada; this in itself is a 
praiseworthy achievement. An addition to the 
permanent staff has also been made in the appoint- 
i ment of Dr. A. E. Cameron. Dr. Cameron is a 
former research scholar of our own Board of Agri- 
culture, and conducted investigations in the 
Department of Agricultural Entomology at Man- 
chester University. 

In a country like Canada, the administration of 
the Destructive Insect and Pest Act naturally in- 
volves a good deal of routine work. More than 2^ 
millions of imported trees and plants were ex- 
amined in 1914-15. This work had special 
reference to gipsy and brown-tail moths and other 
foreign insect pests. Dr. Hewitt tells us, how- 
ever, that owing to the war this number is only 
about one-half of that imported during the corre- 
sponding period the previous year. It appears 
that the intensity of the infestation of these two 
moths in Nova Scotia and New Brunswick has 
decreased, though the area over which they have 
spread has become extended. An excellent feature 
is the co-operation which has taken place with the 
U.S. Government in suppressing these pests, and 
in introducing into Canada certain of their more 
important insect enemies. The army -cutworm 
{Chorizagrotis auxiliaris) occurred as an extensive 
outbreak in a corn-producing area of about 3000 
square miles in S. Alberta. Prompt measures 
were, however, undertaken and widespread 
damage prevented. The lesser migratory locust 
(Melanoplus atlanis) was very abundant in Eastern 
Canada, but the timely publication of an entomo- 
logical circular on the subject disseminated neces- 

1 Rtport of the Dominion Entomologist for the Veer ending March 31 
1916. By Dr. C Gordon Hewitt. Pp. 734*7 Ags* (Octewm, 1917.) 
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sary information, and serious losses were pre- 
vented where the measures advocated were carried 
out. The outstanding feature concerning fruit 
crops was an outbreak of the pear thrips in British 
Columbia, and investigations of its life-history and 
means of control are now being conducted. The 
warble-fly is also a problem of great importance, 
especially as the two common species of Hypo- 
derma arc extending their range in Canada, 
through the introduction of cattle from infested 
areas. A definite method of control, by legisla- 
tion or otherwise, is an urgent need not only in 
Canada, but also in the British Isles. 

Among other topics, insects affecting the house- 
hold and public health claimed much attention, 
■also the protection of birds and mammals, and the 
arrangement of the national collections of insects. 

A. D. Imms. 


EDOUARD SARASlN , (1843—1917). 

W HILE the best young shoots are being ruth- 
lessly destroyed the mature grain is 
being harvested. Edouard Sarasin has passed 
away. In him Science deplores the loss of a 
distinguished physicist, and Geneva a great man 
of an historic race, whose traditions, however, do 
not cease with him. 

The place which Sarasin held in the world of 
science was in no way due to official position. He 
was at no time a professor at the university. The 
admirer of his work who sought him at the 
University of Geneva did not find him, and was 
told: “Edouard Sarasin? He is Maire of Grand 
Saeonnex.” In answer to a puzzled question as 
to his academic position they would say : “ He is 
President of the Soci^te Helv^tique, and editor of 
the Archives des Sciences physiques et naturclles.” 

Sarasin ’s experimental work, which was of the 
first order, was carried out at a private labora- 
tory, often in collaboration with friends, who.se 
names are no less illustrious than his own. He 
w’as not the head of a school, but a bright star in 
a galaxy. These men of science grew up under 
the influence of Auguste dc la Rive; and Sarasin’s 
first essay, dealing with electric discharges in 
rarefied media in presence of a magnet, w'cre 
prompted by that great master. At the same time, 
under Soret, he was obtaining results which have 
become classical ; among these we may mention 
the refractive indices of quartz, Iceland spar and 
fluorspar, still printed in the tables. 

It was however in collaboration with Lucien 
de La Rive, the son of Auguste, that Sarasin’s 
best known work in physics was achieved. This 
consisted in the experimental development of the 
Maxwell-Hertz theory. The discovery of “ mul- 
tiple resonance ” is one of the results due to them. 
It is in virtue of this property that, for instance, 
a Marconigram may be picked irp in transmission 
by any resonator. The last scientific work with 
■]Svhich Sarasin was, only recently, engaged, 
copsisted in delicate experiments on radio-acti- 
vitfeparried out in conjunction with Tommasina. 

' ^ Geneva, however, the man of science cannot' 
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j remain mewed up in a l®k»ratory. Nature tempts 
; nim with her beauty and her mystery. Sarasin 
was a passionate lover of nature and an ardent 
student of the geophysics of his native land. We 
can but refer to the instrument invented by hiin 
for recording the “seiche^” — those strange 
undulations which from time to time traverse the 
Lake Leman, and to his photographic studies on 
the penetration of light under water. 

The reader who desires a fuller information as 
to the work of Sarasin is referred to the interest- 
ing article by C. E. Guye in the Journal de 
Geneve of June 26, as well as to the forthcoming 
account by L. de la Rive in the Archives des 
Sciences. Grace Chisholm Young. 


NOTES, 

j Sir George Greeniiill reminds us, in connection 
I with the correspondence on unusual rainbows in 
j Nature of August 30 and September 6, that letters 
' upon this subject appeared in Nature of January 23 
and February 6, 1890 (vol. xli., pp. 271 £ind 316). In 
the issue of the former date Lord Kelvin sent a letter, 
with a diagram, showing a rainbow caused by reflec- 
' lion, and this was followed on February 6 by an illus- 
j trated description of eight rainbows seen at one time 
I by Dr. Percival Frost. Lord Kelvin, in sending this 
i letter, said : — “ The theory of the rainbows produced 
i by the sun itself directly, and by the image of the sun 
I reflected from still water, is given in Prof. Tait’s book 
\ on * Light. ’ The phenomena seems to have been ob- 
j served by Halley in 1698 (see Nature, vol. x., pp. 437, 

I 460, and 483 for interesting correspondence on the 
subject).” Referring to the observation described in 
Nature of August 30, Mr. J. H. Grace writes from 
Cambridge to direct attention to a note in the Trans- 
actions of the Royal Irish Academy, bearing date 
November 14, 1826, and written by the Lord Bishop 
of Down and Connor, w’herc there is a striking 
coloured diagram which illustrates the point raised 
[ by Mr. Low. The Bishop remarks : “ It cannot be 
doubted that the extraordinary, or centre, bow was 
occa.sioned by the image of the sun reflected from the 
surface of the water. The description and the figure 
answer exactly to this explanation.” 

The Tokyo Press publishes the scheme for the in- 
auguration in that city of a scientific and industrial 
research labonatory. The principal scope of the insti- 
tution is to assist in the application of modern methods 
to the development of Japanese industries. The chief 
sections of the laboratory will be those devoted to 
researches in electricity, chemistry, electrochemistry, 
textiles, and metallurgy. To meet the expenses Par- 
liament has passed a law authorising the Government 
to make a grant to the laboratory of two million yen 
(approximately 200,000!.), payable in instalments over 
ten years at the rate of 200,000 yen per annum. The 
Imperial Household has also made a lump sum grant 
of one million yen (100,000!.). At a' recent meeting 
the promoters of the scheme elected a committee the 
object of which will be the collection of funds inde- 
pendent of the Government grants. A sum of 2,900,000 
yen (290,000!.) has already been collected, so that the 
laboratory will have available funds exceeding five 
million yen (half a million sterling). These particu- 
lars arc taken from a paragraph in UEconomista 
d'Jtalia for August 30. 

During the last three strenuous years, tnuch has 
been done to organise chemical industries, and there 
is every reason to hope that in the difficult period after 
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the war they will ieii|||' to present a united front 
to the problems which ai^it solution. The very in> 
fluentiai Association of British Chemical Manufac- 
turers is now firmly established and doing muph good 
spade-work. It is a hopeful sign that a healthy spirit 
of give-and-take is abroad, and the amalgamations 
which have been announced from time to time — notably 
that recently made* public of the firms engaged in the 
explosives industry—are pregnant with meaning for the 
future. One of the most important industrial problems 
of the immediate future is the relation between capital 
and labour. A body, provisionally termed the Wages 
Committee of Chemical Manufacturers, but which will 
shortly have a more national title, has been called into 
being for this purpose, and has already received the 
support of the majority of chemical employers. Its 
immediate object is the adjustment of wages questions 
arising out of the present abnormal cost of living, but 
ultimately it will probably act together with the trade 
union representatives as the clearing-house for all ques- 
tions affecting the relation, of masters and men in the 
industry on the lines suggested by the W’hitley Com- 
mission. Although the association and the Wages 
Committee are necessarily separate bodies they will 
work together in the closest harmony. We have re- 
ceived particulars of the formation of a new body with 
the title of the National Association of Industrial 
Chemists, which appears to be a trades union of Indus- 
trial chemists. The objects of the new body are the 
economic, intellectual, and social advancement of in- 
dustrial chemists, and the promotion of the interests 
of its members by collective action. A start has been 
made in the Sheffield district, where the new union 
has received general support. The development of the 
new association will be watched with interest. 

In an article in the issue of the Scientific American 
for August 18 Mr. C. H. Claudy gives a brief account 
of the way in which the resources of science are being 
mobilised for war by the United .Stales. He explains 
how the National Research Council, the constitution 
of which has already been described in these columns, 
is acting as the Department of Science and Research 
of the Council of National Defence — which means that 
practically every research laboratory and practically 
every man of science is at the service of the United 
States, and to a large extent now engaged in war 
work. The National Research Council includes the 
chiefs of the technical bureaus of the Army and Navy, 
heads of Government bureaus engaged in scientific 
research, and groups of investigators representing edu- 
cational institutions, research foundations, and repre- 
sentatives of industrial and engineering research. The 
representatives of the Government were appointed by 
the President. The chairman. Dr. G. E. Hale, the 
director of Mount Wilson Solar Observatory, is giving 
his entire time to the w'ork in Washington. The work 
of the council is being done by about thirty-one com- 
mittees, and naturally no details of the results of their ! 
labours are available for publication. A^ an example i 
of the activities of the council it may be said that the j 
Physil^s Qommittee is engaged in an exhaustive study I 
for detecting submerged submarines and mines, in 
studying ana devising range-finders of various types 
and instruments for the discovery of invisible aircraft 
and sapping parties, as well as in making improve- 
ments in wireless and other instruments used in the 
air. The greatest research laboratories, outside those 
of the universities, are maintained some of the 
large manufacturing establishments, ^veral of these ' 
have not only offered their services, but have turned 
over whole staffs of expats, as well as the most com- 
plete of laboratory equipments, to the work of the 
council. Mr. Claudy sums up the work of the council 
by saying it can be considered as a clearing-house for 
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men of science, a mobilising office for scientific facili- 
ties. “It provides the short cut between fhe man who 
knows the problem and the men who may . find the 
answer. It has made a solid unit out of the laboratory 
and research facilities of the country and provided itself 
with such complete information that there is practic- 
ally no question which Army or Navy can ask of 
science that it cannot supply the best man, the best 
equipment, to attempt to find the answer.” 

We notice with regret the announcement in the 
Times of September 8 that Prof. .Adolf von Baeyer, 
foreign member of the Royal Society, and Liebig’s 
successor in the chair of chemistry at the University of 
Munich, has just died in his eighty-second year. 

During the past season Dr. Smith Woodw^ard has 
i spent six weeks, partly in association with Prof. Elliot 
I Smith and Major C. Ashburnham, in exploring the 
I Piltdown gravel. Although a large amount of undis- 
turbed material was sifted and carefully examined 
round the periphery of the pit in which the original 
discovery of Eoanthropus was made, nothing was found 
except ohe unimportant fragment of the tibia of a 
deer. 

The Times announces the death on September 10, on 
the eve of his eighty-seventh birthday, of Mr. Percy G. 
Westmacott, one of the notable engineers of the middle 
of last century. Mr. Westmacott was a pioneer in the 
use of hydraulics, specially for cranes, lock-gates, 
bridges, and grain elevators, etc., the swing bridge at 
Newcastle being one of the best-known examples of his 
I inventions in this line. He collaborated throughout in 
j the construction and development of the famous 
I Armstrong gun. He was president of the Institution 
of Mechanical Engineers in 1883 and 1884, and only 
gave up his close association with engineering work 
in 1^7 owing to ill-health. 

The ninety-ninth annual meeting of the Soci6t6 
Helv^tiquc des Sciences Naturelles is being held this 
week at Zurich. The following lectures are included 
in the programme : — Prof. A. L. Perrier (Lausanne), 
The orientation of molecules in physics and crystallo- 
graphy : a sketch of a fruitful^ hypothesis and its con- 
sequences ; Prof. F. Baltzer (Bern), The development 
and heredity of bastards; Prof. R. Chodat (Geneva), 
A botanic voyage to Paraguay; Prof. E. Bleuler 
(Zurich), The newest psychological directions in 
psychiatry and their importance in other subjects ; 
Prof. E. Argand (NeuchStel), the phases of alpine fold- 
ing; Friedrich Schmid (Oberhelfcnschwyl), The zodi- 
acal light, a chapter in meteorological optics. 

The loss of its librarian, Mr. E. E. Riscley, who 
was killed in action on August i, will be severely felt 
by the Linnean Society. Mr. Riseley was born at 
Abbots Ripton, on February 15, 1889, the only son of 
his parents, and at i.he age of fifteen became library 
clerk to the Zoological Society; there he acquired an 
excellent knowledge of zoological literature and library 
methods, which stood him in good stead when he 
becaine assistant librarian to the Linnean Society in 
the spring of 1914. From the autumn of that year he 
was the librarian, and his energy resulted in great 
improvements in the arrangement of the books, -whilst 
his quickly gained knowledge of the special volumes 
in the library, made his services greatly appreciated, 
and a long career seemed to be his, 'when it was 
suddenly cut short by his death. 

By the death of Prof. Eduard Buchner, professor of 
chemistry, Breslau University, on the Western front 
near Verdun, Germany has lost one of her most dis- 
tinguished workers in the field of biochemistry. It was 
in 1897 that Buchner made the piemorable olbser^ation 
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that the yeast-juice prepared by Hans Buchner (his 
brother) and Martin Hahn, by grinding yeast with 
sand and pressing out with kieselguhr, had the power 
of fermenting sugar, although it was quite free from 
yeast cells. Thus was solved a problem which had 
defied the experimental resources of Pasteur and many 
others of less renown, and thus was established the 
fundamental principle that processes of fermentation 
are not inalienably dependent on the life of the organ- 
ism, but are carried out by chemical agents, which 
may be removed from the cell without loss of function. 
Buchner’s discovery, established in the face of strenu- 
ous criticism by careful and thorough experiments 
(collect^ and published in “Die Zymasegarung ”), 
was received with intense interest by the scientific 
world, and acted as a great stimulus to research in 
biochemistry, the effects of which are by no means 
yet exhausted. Buchner himself was awarded a Nobel 
prize in chemistry (1907) and received the honours 
bestowed by Germany with unsparing hand upon her 
successful men of science. The experiments w’ere ex- 
tended to bacteria, and, although unexpected difficulties 
were encountered, it was proved that the same prin- 
ciple applied to these, the simplest of all living organ- 
isms. The work of Buchner must be regarded as 
marking a definite step forward in the exploration of 
the mysteries of the living cell. By it the frontier of 
chemical and physical explanation is advanced a stage 
and the unexplained residuum is at once diminished 
in area and more clearly outlined. 

Major A. N. Leeds, whose death on August 25 we 
have already announced, was born at Eyebury, Peter- 
borough, on March 9, 1847, and educated at the VVar- 
wick Grammar School. His early ambition was to 
enter the medical profession, but circumstances com- 

? >elled him in 1868 to take over the management of the 
arm of his deceased father. There, in association with 
his brother, Mr. C. E. Leeds, who was then studying 
at Oxford, he became interested in the fossil bones of 
reptiles found in the brickfields in the O.xford Clay near 
Peterborough, and he spent the leisure of the rest of 
his life in collecting these fossils in a manner more 
systematic and scientific than had ev'er been attempted 
before. For about twenty years the two brothers 
worked together, until Mr. C. Leeds left this country 
for New Zealand. After that Major A. Leeds con- 
tinued the collecting alone, aided only in the work 
of preparation by his accomplished wife, and occasion- 
ally by one of his sons, Mr. E. T. Leeds, now of the 
Ashmolean Museum, Oxford. From 1890 onwards all 
the most important specimens in the Leeds collection 
were gradually acquired by the British Museum, 
where they now form a unique series illustrating the 
osteology of the Ichthyos<auria, Plcsiosauria, Pliosauria, 
and marine Crocodilia,. besides parts of certain Dino- 
sauria. They are specially valuable because all the 
bones are completely extricated from the soft clay in 
which they were embedded, and many of the skeletons 
can be mounted like those of modern animals. The 
marine forms are described by Dr. C. W. Andrews in 
two exhaustive and well-illu^rated volumes published 
by the trustees of the British Museum. Major Leeds 
also discovered many new fishes, which were described 
by Dr. Smith Woodw’ard. In recognition of the scien- 
tific value of his work he was awarded the Lyell Fund 
by the Geological Society in 1893. 

The Departmental Committee appointed to inquire 
into the condition of the freshwater fisheries, as a pos- 
fible eiriergencv source of food, has issued an interim 
report. The investigation, which was carried out 
n^^nly by means of a questionnaire, dealt with trouc, 
e«Is, an4 other coarse freshwater fishes, but not with 
tfthnchl: The committee does not regard the available 
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stock of such fishes as of mli^^ importance as an 
emergency food supply, and does hot recommend any 
interference with the existing rights of owners and 
anglers. Most of the waters are privately owned, and 
the fish are therefore private property, so that ex- 
ceptional exploitation would imply the paytpent of 
compensation. There are, it is stated, considerable 
quantities of migratory fishes, such as grey mullet, in 
the lower reaches of many rivers. Such waters are 
public ones, and the committee recommends the modi- 
fication of any regulations which make the capture of 
these fishes difficult or impossible. The nutritive value 
of coarse freshwater fishes is dealt with. There are 
no available analyses of British species, but the com- 
mittee gives a list of analytical results with reject to 
American and French fish. The food value appears 
to be very low. In a circular (Fisheries Notice, No. 8) 
sent out together with the report the Board of .'Agri- 
culture and Fisheries gives a number of recipes dealing 
with methods of preparation, cooking, and smoking 
I of coarse freshwater fishes. 

The forty-sixth annual report of the D(5puty-Master 
and Comptroller of the Mint for the year 1915 has 
recently been issued. The outstanding feature of the 
year, so far as coinage is concerneo, w’as the very 
great request for Imperial silver coin; The large de- 
mands which followed the outbreak of the war appeared 
to be satisfied by the spring of 1915. In August, how- 
ever, when measures were taken to withdraw gold 
coin from circulation, it became clear that further large 
supplies of silver currency would be required. As 
against an average of under forty million silver pieces 
for the ten years 1905-14, no fewer than 105 million 
new silver coins were minted. In all more than 206 
million new coins, of the value of 29,148,392!., were put 
into circulation. The issue of gold coin was also above 
the average of the previous ten years, but was consider- 
ably below that of the four years 1910-13. Returns of 
gold coin held on June 30, 1915, were fnade by sixty- 
eight banks, and the total, 110,188,109!., is the largest 
shown since the institution of the annual inquiry, ex- 
ceeding the amount held in 1914 by more than twenty- 
seven million pounds. Compared with the results of the 
inquiry in 1909, when the returns of holdings were 
made on the same weekday, the total held in 1915 
shows an increase of nearly 124 per cent. The profit 
on the year’s working was 4,710,291!., and was much 
the largest in the history of the institution. The 
increase was chiefly due to the profits on the large 
sales of silver coin in the year. 

In vol. xii., part 10, of the Publications on American 
Archaeology and Ethnology, issued bv the University 
of California, Mr. S. A. Barrett describes the cere- 
nionies of the Porno tribe. Twenty years have passed 
since the last of the Porno ceremonies was held in 
true aboriginal fashion. Elaborate rites of the more 
recently introduced “Messiah” cult were held so late 
as fifteen years ago, but these include only a few 
features common to the indigenous tribal observ.pnces. 
The details of the chief ceremonies have now been 
collected from the recollection of aged members of the 
tribe, and the description contains much that is in- 
teresting. The tribal rites were characterised by the 
absence of any fixed ceremonial season or sequence 
of ritual, and they were not controlled by a powerful 
priesthood or ^secret order in charge of the observ- 
ances.^ TTie ritual mainly consistea of dances, some 
of which were adopted as integral parts of certain 
ceremonfes, while others were merely incidental to 
them. One ceremony had a definite mythological back- 
ground, but at the present day no myths are told to 
explain several parts of the rites. A distinguishing 
feature was the prOmi^ht pak played by >the women. 
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In two dances the number of performers drawn from 
each sex was definitely prescribed; in five only men 
might ^participate, and two were exclusively performed 
by women. 

Under the title of “ Fuel Values, of Foods,” an 
article by Dr. C. Bolduan, of New York, appeared 
in the Scientific American of July 28, in which a novel 
method is indicated of briitging home to the public the 
importance of knowing the real nourishing value of 
the foods they buy. This consists in attaching to each 
food displayed for sale a card indicating its calorie 
value per lb. The calorie value is the best all-round 
index of the nourishing properties of a food. The 
older idea of attaching special importance to the pro- 
tein. content is now discarded, since it is practically 
impossible to obtain any combination of natural foods 
suitable for human use which does not provide suffi- 
cient of this foodstuff. To complete the lesson the 
price per lb. of each food should be attached as well. 
Dr. Bolduan is a well-known authority on subjects 
dealing with public health, and at his suggestion one 
firm of restaurant proprietors has adopted the principle 
of giving, in parentheses on the menu-card, numbers 
which indicate the calorie value of the dishes offered 
for choice. Thus ‘‘(632-429) cold ham or corned beef, 
potato salad, 20 cents,” indicates that the portion sup- 
plied, if ham were selected, would have 632 calories, 
if beef were chosen 429 calories. A similar practice 
has long been in use at the Battle Creek Sanatorium. 
The article is accompanied by a full-page illustration 
of a suggested window display of foods on these lines, 
in which fruit, vegetables, nuts, cereal foods, fish, 
poultry, meat of various kinds, etc., are all included. 
Other illustrations represent tables laid out with (i) 
a breakfast, which supplies 650 calories ; (2) a lunch 
providing 000 calories; and (3) a meatless dinner of 
1 TOO calories, the wnole being sufficient for a man 
leading a sedentary life. It is not unlikely that we 
may soon see this method of teaching economy in the 
use of foods adopted in this country. 

The claim of the gipsy moth (Ocneria dispar) to 
rank as a British species, its former abundance in the 
fen districts, and its final disappearance throughout 
<jieat Britain, are very clearly set foVth by Mr. Robert 
Adkin in the Proceedings of the Entomological Society 
for 1916-17. There seems to be no justification for the 
belief, at one time held, that this was an introdiTced 
species, though it is curious that it was unknown to 
the older entomologists. At no time does it appear 
to have become unduly numerous with us, though in 
North Aiperica, where it was accidentally Introduced, it 
has become a formidable pest. 

The existence of fluorescent bacteria has been re- 
corded, though the colouring matter produced by 
them is .insoluble in ether. Further, E. Rostrup 
has observed that Agaricus (Pleurotus) serotinus, 
Schrad., imparts a peculiar fluorescence to spirits of 
wine, and A. Ling found that a Torula occurring in 
ale gave to it a greenish fluorescence. Now Prof. A. 
Klocker {Comfites rendus des travaux du Laboratoire 
de Carlsberg, vol. ii., part 6) describes the production 
of a laint greenish fluorescence when AspergUlus 
glaucus Is^ grown in a medium containing sugar, and 
the isolation of the colouring principle. When the 
medium (e.g. beer wort) in which A. i^aucus has been 
grown^ is shaken with ethec« the latter acquires a faint 
yellowish colour, and in thick layers a blue fluorescence. 
If the ethereal solution is shaken with ammonia this 
exhibits a very marked green fluorescence, whilst if 
soda be used the fluorescence is $eddish-brown. On 
evaporation the ethereal solution leaves a yellow residue 
having the properties described. The substance is not 
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fluorescein, though it resembles ^this impound. If 
the Aspergillus is grown on gelatinised beer wort the 
liquefied gelatine develops the fluorescence. The re- 
action seems to be specific for A. glaucus and A. 

I refiens. 

Dr. John Tait has published in vol. xxxyii. of the 
j Proceedings of the Royal Society of Edinburgh a 
[ series of five papers under the general title of ‘‘Ex- 
i periments and Observations on Crustacea.” ^ Some of 
[ the questions dealt with are purely physiological, as in 
the case of the first paper, which gives the results of 
experiments on the resistance of the terrestrial Isopod, 
Ligia, to immersion in fresh and in salt water. It 
I was found that while immersion tor prolonged periods 
I in sea-water had little, if any, harmful effect, some of 
the specimens surviving for three months, distilled 
water proved fatal, within forty-eight hours, to speci- 
mens immersed in it. It is shown, that this toxic 
effect is due, in all probability, to the withdrawal of 
, essential salts from the body of the animal. Several 
I papers deal with problems that are described as ‘‘ semi- 
I morphological,” . and in these the author shows a 
preference for far-fetched comparisons that seems to 
be characteristic of medical physiologists who touch 
on comparative morphology. The way in which the 
leg of the Isopod Ligia is bent is illustrated by ” select- 
! ing, say, the limb of a land m immal for coniparison.” 
i We are told that the correlation between the two is 
; ‘‘sufficient to excite wonder.” One paper gives an 
account of some points in the structure of the giant 
! Antarctic Isopod, Glyptonotus, and includes the most 
detailed account yet published of the articular surfaces 
of a joint in the leg of a Crustacean. 

j 

j In an article in the Revue gdnirale des Sciences for 
; June 30 and July 15, Dr. Legrand expounds a theory 
j of heredity which he calls “ L’emboitement des 
i Plasmas.” He distinguishes in every inheritance be- 
tween the fixed specific characters and the non-fixed 
sexual, varietal, atavistic, and parental chanicters. 

! The fixed hereditary characters have their localisation 
; in the specific cytoplasm, while the chromatin appa- 
! ratus of the nucleus is the vehicle of the non-fixed 
characters. The fertilised ovum (or ‘‘ the original 
I trinitary block”) consists of the ovum-cytoplasm with 
1 the fixed specific characters (a view for which there 
; is a good deal of experimental evidence) and a nucleus 
I containing the varietal, atavistic, and individual 
! plasmas (respectively maternal and paternal), which the 
j author pictures as segments of a spheroid, overlapping 
j one another (like young leaves in a bud) with the most 
i recent to the interior. According to the particular 
I plan of the bud or embottement, different nuclear 
I blocks will have different degrees of contact with the 
, cytoplasmic envelope, and this affords a sort of 
I mechanical symbolisation of paternal or maternal pre- 
ponderance, of latent and patent characters, of male 
or female sex (which seems to us to get mixed up with 
paternal and maternal respectively). Dr. Legrand 
draws ingenious diagrams expressing the results of 
experiments on the inheritance of coloration in mice, 
or a familiar case like the hereditary composition of a 
mule. He seeks to illustrate by a “complex visible” 
model the “simple invisible” reality. Starting from 
the meticulous longitudinal splitting of the chromo- 
somes and the orderly movements of karyokinesis, he 
develops the idea that the cytoplasm supplies the indis- 
pensable specific foundation, and that the minor de- 
tails of the developing edifice are due to the way in 
which the factors of the non-fixed characters are dis- 
posed within the nucleus in relation to one Another 
and to the environing cytoplasm with which there is 
interaction. To us .the theory appears only a diagram,* 
to Dr. Legrand it is much more. 
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Part 2 of vol. ii. of the Memoirs of the Kyoto Uni- 
versity contains an account of the recent measurements 
made by Messrs. T. Takamine and S. Nitta in the 
extreme ultra-violet portion of the spark and arc 
spectra of a number of metals. The sparks were pro- 
duced by the Hilj^er apparatus, and the arc in a vacuum 
lamp, between poles of the metal to be investigated. 
The spectra wore obtained by means of either of two 
Hilger quartz spectrographs, and were photographed 
on Schumann plates. The wave-lengths were calcu- 
lated from the measurements of the plates, the lines 
of the silver and iron sparks as given by the Blochs 
being taken as standards. The spark spectra of silver, 
aluminium, gold, bismuth, cadmium, cobalt, iron, man- 
ganese, .antimony, and thallium in the region 2000 
to 1830 were examined, and a number of new lines 
found for each element. In the cases of manganese 
and platinum the whole of the lines are new. The 
vacuum arc spectra of bismuth, antimony, and thal- 
lium gave several new lines in the same region. 


trial purposes originated at- the Bufeau. It is inter- 
esting to note that most of the geodetic survey 
standards at present in use in the .world have been 
verified at the Bureau International oh a geodetic 
comparator (or tape bench) erected specially tor that 
purpose. A large universal comparator is in use for 
determining the values of the varipus subdivisions of 
the metre now widely employed, the values being 
checked to within a few tenths of a micron (o-6oi mm.). 
Reference is made in the article to the important work 
carried out by Michelson, in collaboration with Benoit,, 
on the measurement of wave-lengths, using a cad- 
mium lamp as standard; and to similar experiments 
undertaken fifteen years later by Benoit, Fabry, a'nd 
Perot, which agreed with the results of the earlier 
investigations to within i part in 10,000,000. The use 
of invar (the nickel-steel of very low expansion.;co^ 
efficient), which was promoted by the researches of 
the Bureau, has now extended to horology and 
metrology (bars and tapes) and in other directions. 


In a paper read before the R. Accad. delle Scienze 
dell* Istituto di Bologna, in March of this year. Prof. 
A. Righi returns to the question of magneto-ionisation, 
already dealt with in previous papers. A beam of 
X-rays ionises the gas between two metal plates which 
are suitably connected to an electrometer and an 
accumulator battery. A magnetic field can be created 
in a direction parallel to the plane of the plates. 
Without the latter field the voltage-current curve shows 
the usual features of a saturated phase followed by 
one in which ionisation by collision is prominent. 
When a magnetic field of 430 gausses is super-imposed, 
there is found a current decrease for the lower voltages, 
i.e. in the earlier portion of the saturated phase, but 
for voltages of 400 or above the current is slightly 
increased. This is ascribed by the author to the action 
of the magnetic field in promoting ionisation. In the 
opinion of the writer of this note Prof. Righi ’s inter- 
pretation of his results is*by no means the only one 
which is possible, and though his ingenious experi- 
ments are of great interest, his theory will need 
further support before it obtains general acceptance. 
In particular, it will be necessary to show that the 
increase of current is not caused by the oblique, and 
therefore longer, paths of the ions under the joint 
actions of the two fields. When the saturated phase 
is passed, any increase in the distance travelled over 
by the negative ions means more opportunities for the 
production of further ions by collisions, and this may 
be all that is necessary to explain the results. 

In La Nature for August ii M. Guillaume gives 
some interesting information concerning the worn of 
the Bureau International des Poids et Mesurcs, of 
which institution he is director. As is well known, 
the Bureau has custody of the primary standards 
relating to the metric system, i.e. length and mass. 
This involves fairly frequent restandardisations and 
comparisons of the secondary with the primary stan- 
dards. The institution also undertakes the verification 
of the standards of other countries which subscribed 
to the Convention du M^tre in 1875. Dilatation 
measurements also play an important part in the 
operations of the Bureau. Two methods are used, 
viz. the comparator and dilatometer methods, the 
former being used for large bars (generally i metre 
in length) and the latter for test-pieces the greatest 
dimension of which is of the order of i cm. These 
measurements are important, not only because it is 
necessary to know' accurately the dilatation-coefficient 
of all standards issued from the institute, but also by 
reasoif of the fact that such measurements are erri- 
p'loyed in investigating metals and their alloys. The 
numerous applications of the nickel-steels for indus- 

NO. 2498, VOL. 100] * 


The use of alcohol as a fuel in the internal-combus- 
tion engine and the possibilities of manufacturing it 
economically in Australia are discussed by Mr. W. T. 
Rowe in Bulletin No. 8 of the Department of Chemistry 
of South Australia. Alcohol has some obvious advan- 
tages over petrol, such as its greater safety in storage, 
freedom from unpleasant smell, and constant com- 
position, but in addition its vapour when mixed with 
air will stand a much higher compression without pre- 
ignition. In suitably constructed engines the efficiency 
per b.h.p. for alcohol is 28 to 31 per cent., as compared 
with 16 to 20 per cent, for petrol. One of the chief 
! causes militating against the use of alcohol industrially 
I is the restrictions of the revenue authorities, but de- 
I natured alcohol would form a good motor spirit pro- 
vided that methyl alcohol were not used as a de- 
naturant. Benzol or petrol is recommended for this 
purpose. Alcohol can be ecqnomically manufactured 
from substances grown in Australia, and might thus 
form a valuable industry. The supply of non-utilised 
molasses in the whole of Australia is insufficient to 
yield the amount of alcohol equivalent to the petrol 
imported by South Australia alone ; considerably larger 
quantities of straw are available, however, but its use 
on a commercial- scale has not yet been tried. In 
South Australia the raw materials oftering the greatest 
promise are wheat, barley, potatoes, straw, and perhaps 
beet, but, except the straw, these would have to be 
specially grown to yield enough alcohol to replace the 
imported petrol. Using wheat or potatoes, the cost of 
raw material is approximately the same, because, 
although wheat contains more starch, potatoes give a 
greater yield per acre; in each case the total cost of 
the spirit would be from i5. gd. to 3s, 6d. per gallon, 
according to the price of the raw materials. 

In the Proceedings of the Tokyo Mathematico- 
Physical Society, vol. ix' (2) 4, Mr. HanterO Nagaoka 
obtains equations for evaluating the maximum force 
between two circular electric currents, and suggests 
uses for the calculations in connection with electric 
methods of comparing the intensity of gravity at 
different places on the earth. 

A NOTE on a modification of the epicycloidal method 
of tracing the profiles of toothed wheels is the subject 
of a note by Prof. T. Levi Civita in the Atti e memorie 
of the Padua Academy, vol. xxxiii., 11 (Padua ; Giov. 
Batt. Randi, 1917, pp. 8). In it use is made of the 
" line of action," which is the locus, traced in space, of 
the point of contact of the wheels as they revolve. 

The catalogue (No. 168) of seconi-hand books just 
issued by Messrs. W. Heffer and Sons Ltd., Cam- 
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bridge, contains particulars of many interesting, and 
some scarce, works in anthropology, archaeology, folk- 
lore, mythology, botany, geology, mathematics, astro- 
nomy, and physics. We notice in the astronomical 
section a set of the Astrophysical Journal, and the 
"Nautical Almanac” for 1875-1916. 


OUR ASTRONOMICAL COLUMN. 

Relativity and Gravitation. — ^According to the 
original form of the theory of relativity, an absolute 
velocity v in space cannot be determined by any phys- 
ical means, all matter as well as electrical and optical 
fields being contracted, in the terminology of the older 
physics, in the same ratio (i — Using the same 
terminology, Einstein’s recent gravitational theory re- 
quires a gravitational field to suffer contraction in this 
same ratio, so that an absolute velocity v must remain 
for ever hidden from our knowledge. Einstein has 
shown that this theory, suitably generalised to cover 
independently-moving bodies, leads to changes in the 
perihelia and eccentricities of the four inner planets 
which agree well with those observed. In the Phil. 
Mag. for August Sir Oliver Lodge suggests an alterna- 
tive explanation of the changes in Mercury’s orbit. In 
accordance with pre-relativity theory, the mass of Mer- 
cury, when moving with velocity v, is supposed to be 
of this only the stationary mass is 
supposed subject to gravitation, while the sun’s gravi- 
tational field is not supposed to suffer distortion as it 
moves through space. The assumed increase in 
inertia, uncontrolled by gravitation, is found to lead 
to a revolution of Mercury’s orbit in its own plane, 
which will agree with that observed if the sun has a 
velocity of about 68 km. a second towards longitude 
294°. This velocity would also give an apsidal pro- 
gression for Mars about equal to that observed, but in 
the September Phil. Mag. Prof. Eddington has shown 
that it w’ould give orbital distortions for the earth and 
Venus enormously greater than those observed. In 
these papers no allowance is made for the distinction 
between longitudinal and transverse electromagnetic 
mass, but it seems impossible that this correction 
could reconcile theory with observation ; indeed, the 
discussion suggests that no theory of the general type 
suggested by Sir Oliver Lodge can be made to fit all 
the facts, so that the relativity theory appears to be 
left in a stronger position than ever. 

Photographs of Nebulae. — A remarkable collection 
of photographs of nebulae taken with the 6o-in. reflector 
of the Mt. Wilson Observatory has been published by Mr. 
F. G. Pease (Astrophysical Journal, vol. xlvi., p. 24). 
The objects selected were in general nebulae of un- 
known structure, or nebulae which were known to 
exhibit unusual features. Most of the exposures were 
made with aperture ratio F/5, but several of the 
bright planetary nebulae were also photographed with 
the 80- and loo-ft. focus Cassegrain arrangements of 
the telescope, in order to give a larger scale. The 
exposures ranged from ten minutes to seven hours. 
It is interesting to note that the perfection of the 
photographs was increased in the case of very long 
exposures by the use of two guiding stars, which 
allowed of correction being made for variation in size 
and for rotation of field produced by refraction and 
imperfect adjustment of the telescope. In addition to 
the sixty-five nebulae which are fully described, atten- 
tion is directed to others which appeared incidentally 
on the plates, and to a number of uncatalogued nebulae 
and nebulous stars. The photo^aphs show a great 
amount of intricate detail, and bear witness alike to 
the excellence of the instrument and the skill of the 
observer. 
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The loo-iN. Reflector at Mount Wilson. — An 
illustrated description of the great reflector of the 
Mount Wilson Observatory is given by Mr. Pease in 
the Scientific American for August ii. As supplement, 
ing the account already given in the columns of Nature 
of July 12 (vol. xeix., p. 385), it ma^ be noted that the 
moving parts of the telescope, which is mounted on 
the English pattern, weigh 100 tons. The greater part 
of the weight is taken up by the mercury flotation 
system, 40 tons at the north pedestal and 60 tons at 
the south pedestal. The driving cloclc is regulated by 
an isochronous governor of the conical pendulum type, 
and the weight is wound up automatically at intervals 
of twelve minutes without interference with the driv- 
ing. The clock itself stands 6 ft. high and occupies a 
floor space of 5^ ft. by 4 ft. The actual diameter of 
the mirror is 101-2 in., and its focal length 507-5 in., 
giving an aperture ratip of 5-05. Elaborate arrange- 
rhents have been made to maintain the mirror at 
constant temperature by water circulation. Manipula- 
tion of the dome and telescope involves the use of 
forty motors of 1/20 to 7^ horse-power, with an aggre- 
gate of 50 horse-power and more than thirteen miles of 
wiring. It is estimated that about 300 million stars 
will be within range of the new instrument. 


INDUSTRIAL FATIGUE.^ 

U NDER the above title Prof. Spooner has collected 
articles written by him in 1916 for publication in 
Co-partnership. The pamphlet is a useful con- 
tribution to the discussion of reconstruction, which 
already is receiving anxious attention from many who 
realise its extreme importance and its extreme diffi- 
culty. 

Evidently in so small a space but few details can 
be given, but the author has touched upon many points 
which show how wide is the problem and how great 
are the difficulties which surround it. Perhaps the 
main impression left upon the mind after a perusal 
of these hfty-nine pages is one of the immense amount 
of scientific investigation which remains to be done 
before industrial processes — to say nothing of industrial 
management — can be placed on a thoroughly satis- 
factory footing. It is only quite recently, and largely 
on account of present conditions, that the general 
public and directors of industry have begun to realise 
that science after all is merely crystallised and sys- 
tematised knowledge, and that to attempt to conduct 
industrial processes without it is to dispense with one 
of the greatest aids to success. Now, however, the 
leaven is spreading. Many firms operating processes 
which depend on scientific principles have their own 
scientific staff working in admirably equipped labora- 
tories, and so far as their own processes are concerned 
little more is needed, though it would undoubtedly con- 
tribute to the general advance if the results of the 
investigations carried out could be made available for 
all to profit by. But apart from these questions there 
are larger problems which affect all industries, and 
which can only be dealt with effectively by some 
central authority. Such, for instance, is the question 
of the number of hours’ work per week which will 
enable an operative to produce the largest output 
without injurious fatigue. Evidently no general answer 
can be given to such a question. The answer must 
vary with conditions, and all conditions must be 
studied in order that their influence in producing 
fatigue may be detennined. But certain fundamental 
facts may be established, and perhaps the most im- 

1 '* Induslrial Fatigue in it« Relation to Maximum Output." By Henry 1. 
.S^ner, C.E. Forewords by Sir Robert Haddeld, P.R.S., and Mr. j. R. 
PlT5*** (Co-partnership Pubiithers^ -Ltd>, 6 Bloomsbury Square, 

W.C.I.) Price6rf.net. 
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portant that has yet emerged is that output is not 
necessarily proportional to the hours worked. The 
recognition of this fact alone has led to the emancipa- 
tion of countless victims of long hours, to their lasting 
benefit, and to the benefit of the factories for whicn 
they work. Prof. Spooner points out that conclusions 
as to overtime and Sunday Work, based on accurate 
scientific investigations, agree with those that 
managers of industrial works have long known to be 
more or less true. It is a lamentable result of our 
inability to take advantage of knowledge lying close 
to hand that lines of conduct indicated by sudi con- 
clusions should have been followed by so few. It is 
nevertheless a distinct gain that the study of industrial 
fatigue must always in future be recognised as an 
•essential factor in a right determination of the con- 
ditions of labour, and that never again will the for- 
tunes of tens of thousands of workers hang entirely 
upon the will of uninstructed and often unsympathetic 
employers. Moreover, by placing industry on a 
scientific basis it will be demonstrated that the inter- 
ests of master and man are identical, and many of the 
differences between capital and labour will 'cease to 
^xist. 

There is only space in a short notice to refer to 
unnecessary fatigue, dilution and subdivision of 
labour, restriction of output, scientific management, 
motion-study and time-studies, welfare work, labour 
turnover, and after-the-war problems, but on all 
these points Prof. Spooner has something of interest 
to say. Scientific management, as its name implies, 
is an application of scientific principles to factory 
management. Where properly applied there can be 
no question of its legitimacy, or of its advantages to 
capitalist and worker, since these are its conditions of 
success. Unfortunately, it has been sadly misunder- 
stood in this country. Only recently the workers in 
a large factory, being convinced that it meant more 
work and less pay, stated emphatically to the writer: 
"We will not have Taylorism here," whilst in the 
pamphlet before us we find the writer of a foreword 
describing it as “ tending to make the workman into 
a machine." 

The facts of the case are as follows : Some years 
ago the late Dr. Taylor, struck by the enormous 
waste of effort involved in industry, took up the 
study of the subject, and, as a result, introduced his 
system of scientific management. He recognised that 
the ordinary comparison of the human body to a 
steam-engine, whilst possessing elements of truth, 
was likely to lead to erroneous conclusions, since the 
conditions of action in the two cases are profoundly 
different. He showed that in the case of the human 
body the percentage of the working day for which the 
muscles could remain tinder load without undue 
fatigue was strictly limited, and that this proportion 
was greatly influenced both by the severity of the 
labour and by the distribution of the work and rest 
periods. In such a simple task as the handling of 
pig iron he showed th.at a remarkable gain in efficiency 
could be reached and maintained for long periods by 
the introduction of appropriate intervals for rest, so 
that the day’s wages could be increased, or, alterna- 
tively, the same wages as before could be earned and 
time saved. 

By his lamented death industry was deprived of a 
great benefactor, but his work remains, and, by great 
good fortune, his mantle has fallen upon worthy 
successors. Frank Gilbreth and his co-workers stiff 
continue the work, and by the ingenious application 
of photography to recording movements involved in 
industrial processes have introduced in "motion- 
study” a method of investigation of which the effects 
are only now beginning to be felt. The method dints 
recording the movements oerformed in a given 
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process by learner and b^ expert. These movements 
are found to differ chiefly in the direction of a 
simplification of the movements of the expert, and 
of a discarding of a number of unnecessaiT movements 
observed in the learner. But even in the expert certain 
I unnecessary movements will probably be found, and 
by the discarding of these also his expertness will be 
{ increased, whilst in the case of the learner it becomes 
J possible to arrange a definite course of instruction 
i in the performance of the necessa^ movements only, 

! which leads at once to great simplification and to the 
i learning of precise series of motions, in place of the 
j old system whereby the learner tried blindly to 
I imitate his teacher. That economy of effort must 
! follow the adoption of such a sj^stem is evident, but 
j its results are surprising. Efficiency is very largely 
increased, and tasks can be performed in far less time 
than before. The increased efficiency may be used in 
different ways. It may be used to increase output, 
but if this be done, labour should share in the in- 
I creased profit. The increased output may be produced 
I actually more cheaply than the original output, since 
' standing charges should be less in proportion, and 
' therefore the extra output should be profitable to the 
j owners when paid for at old rates. On the other 
I hand, the worker is enabled to turn out more output 
{ w’ith the same expenditure of energy and the same 
' amount of fatigue. 

Thus the unusual situation arises of the owner 
i being in a position to pay higher wages, whilst the 
workers do not necessarily demand that payment, 

I since their fatigue and labour are not increased. And 
. yet it is just upon this very point that the ship has 
' split. In some cases, as a result of increased output, 
i rates for piece-work have been " cut ” ; the workers 
! have resented this, and have adopted the "ca’ canny” 
i attitude. The movement has spread, and in many 
j factories the miserable situation has developed of the 
; owners being unable to increase wages because the 
I men will not work honestly, whilst the men will not 
work honestly because they fear that rates will be 
" cut." 

The other alternative, which in normal times w’ould 
; probably be adopted, largely provides for the mainten- 
ance of output at the old level. Since, however, efficiency 
has increased, this output is now produced in a shorter 
: working day. There remains the time saved, and 
: much of this may legitimately be devoted to bringing 
into the life of the worker those things which up to 
now he has lacked. In many industries want of 
leisure has led to want of health, waning interest, 
and the impossibility of living a rational life. With 
leisure, these unfortunate conditions may be changed. 
A mere reduction of fatigue, if used to increase out- 
j put, would lead to discontent. But used to increase 
leisure it may achieve much. For besides the bene- 
fits which leisure itself would bring must be con- 
sidered its effect upon the relations between capital 
and labour. Capital has no direct interest in the 
leisure of the worker, though the fact that it is pre- 
pared to adopt measures to increase that leisure 
IS itself an indication of a changing attitude. But 
increased leisure should Ipad to better education of 
the worker, and be£|;er education will facilitate an 
appreciation of industrial conditions. Ultimately, it 
may be hoped, a real understanding between capital 
and labour may be possible. 

It is a calamity that the system which appears to 
offer the best chance of suen an agreement should 
be so far misunderstood, as to be described as an 
.attempt to drive the worker. 

Prof. Spooner may be congratulated upon having 
done something to clear away this misunderstanding. 
His pamphlet is a valuable contribution to the ques- 
Ition of industrial fatigue. A. F. Staklby Kent. 
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THE FOREST DEPARTMENT OF INDIA. 

Government of India has issued a pamphlet of 
sixty-five pages, entitled “The Work of the 
Forest Department of India,” by Mr. R. S. Troup. 
This gives in popular form, and at the low price of 
5^., an account of the forests of India, and of the 
methods by which they are protected and managed. 
The Forest Department controls one-fifth of the total 
area of India, viz. 249,867 square miles; but no 
fewer than 141,882 square miles of this are so-called 
“unclassed” forests, where control is nomiiial, being 
restricted to the collection, of revenue. Of the “re- 
served ” and “ protected ” forests, 107,985 square miles 
in area, about one-half, 55,629 square miles, are scien- 
tifically managed and subject to sanction^ working 
plans. The most important commercial forests are 
the teak forests of Burma, the sal forests of Northern, 
Central, and North-Eastern India, and the deodar 
and pine forests of the North-Western Himalaya. 
Forests yielding inferior kinds of timber are scarcely 
less important, as they provide wood, fuel, fodder, 
and other produce for the surrounding agricultural 
population. The personnel of the Forest Department 
includes 237 officers trained in England, 231 officers 
recruited in India and trained at Dehra Dun, and a 
subordinate service of 1610 ran^rs, 2000 foresters, 
and 10,500 forest guards. The Forest Research In- 
stitute of Dehra Dun, which was founded in 1906, 
prosecutes investigations in sylviculture, forest botany, 
economic products, zoology, and chemistry, and has 
already issued a considerable output of scientific litera- 
ture. The pamphlet contains a valuable list, with 
short descriptions of the forty-four most important 
forest trees, and an excellent chapter on minor pro- 
duce, which includes bamboos, grasses, fibres, ^ oil 
seeds, tanning materials, essential oils', oleo-resins, 
gums, india-rubber, drugs and spices, and animal 
products like lac, silk, horns, hides, and ivory. An 
interesting account is also given of various forest 
industries which have been established by the Forest 
Department, such as the tapping of Pinus longifolia 
for resin and turpentine, which has now pass^ out 
of the experimental stage, the annual collection 
amounting to 2592 tons. The paper-pulp industry, 
the manufacture of matches, the antiseptic treatment 
of timber, and the dry distillation of wood are indus- 
tries which appear to be capable of considerable de- 
velopment in India. 

THE GREAT ERUPTION OF SAKURA-JIMA. 

P ROF. F. OMORI, the well-known director of the 
Seismological Institute of Tokyo, has recently issued 
a third valuable memoir on the great eruption of the 
Sakura-jima on January 12, 1914 (Bull. Imp. Earthq. 
Inv. Com., vol. viii., December, 1916, pp. 181-321). 
The first two memoirs have already been noticed in 
Nature (vol, xciv., p. 289, 1914, and vol. xcviii., p. 57, 
1916). The third memoir is principallv concerned with 
details which, though of great value, are unsuitable 
for reproduction in a note. Two or three points, how- 
ever, are of general interest. ,, On and around the 
plateau of Hakamagoshi, whiclWprojects from the west 
side of the island, there are unmistakable signs of the 
generation of volcanic blasts. The school-house was 
entirely destroyed and carried away. On a farm near 
the top of the plateau great number of large man- 
darin-orange trees were uprooted and carried some dis- 
tance up a slope. The blasts were directed principally 
against the north-east corner of Hakamagosnl and the 
neighbouring village of Koike. The destruction here 
was general, and the tree-trunks were mostly over- 
thrown or broken between two directions which, when . 
produced backwards, passed through the highest and j 
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i lowest of the western series of craterlcts. On the east 
side of the island no distinct trace of the blast could 
: be detected. Before the eruption the island was 
separated from the mainland on the east side by the 
; Seto Strait, which, in its narrowest portion (400 metres 
I in width), varied in depth from 29 to 40 fathoms. The 
i lava entered the strait on the morning of January 13, 

' blocked it up after sixteen days, and finally rose in 
height to about 54 metres above the sea. 1 he move- 
ment of the lava stream on this side cOased with the 
j close of 1914. About three months later there took 
I place a second outflow of lava, not directly from the 
I craterlets, but from the southern face of the south- 
j eastern lava-field. The new outflows expanded into a 
I form like that of a chrysanthemum leaf, the greatest 
I elongation amounting to nearly 900 metres. 

Prof. Bundjiro Koto has published (Journal of the 
i College of Science, Tokyo, vol. xxxviii., art. 3, Decem- 
; ber 25, 1916) a comprehensive and handsomely illus- 
I trated account of the same eruption. The author 
j reached the city of Kagoshima on January 15, 19I4> 

I and saw the great lava-sheets flowing from the vol- 
j canic island, a most unusual spectacle among the ex- 
I plosive volcanoes of Japan. The tremendous “Strom- 
1 bolian” outburst of January 12, when the fragmental 
i matter rose as a great cloua-pillar to a height of more 
than 18,000 metres, is shown in the photographic 
: frontispiece, which forms a most memorable addition 
to our historic pictures of volcanoes. The inhabitants 
of the island were rescued in boats by volunteers frOm 
j the shore of Kyfishfi, and traversed a pumice-laden 
: sea. The ejected materials, which are described in 
petrographic detail, consist of femic augite-andesite. 
There is evidence in the scorched trees of a nu^e 
ardente, like those of Martinique, which spread down 
the western slope on the early morning of January 13. 
Among the ejecta are many resembling porcelain, and 
composed of cordierite, plagioclase, and glass. This 
type has been described from Asama-yama, and Prof. 
Koto now styles it ceramicite. 

I THE DISSEMINATION OF FUNGUS 

DISEASES. 

WERY little has been heard of the International 

» Phytopathological Convention of Rome since the 
outbreak of hostilities, but there is little doubt that 
the subject will be revived when terms of peace are 
settled or shortly afterwards. A careful consideration 
of its proposals is, therefore, all the more necessary 
at the present time, and the reasoned criticism pub- 
lished by Dr. E. T. Butler, the Imperial Mycologist, 
in vol. ix.. No. i, of the Memoirs of the Department 
of Agriculture in India, on the dissemination of para- 
sitic fungi and international legislation is doubly 
welcome from both the scientific and the administra- . 
tive points of view. 

Dr. Butler discusses, in the first place, the various 
■ methods by which such fungi may be conveyed over 
I great distances, and decides that little is to be feared 
j from natural means, the chief agent being civilised man 
I engaged in commerce. He then recounts some of the 
attempts that have been made to control the spread 
of plant diseases by legislation, and criticises the pro- 
cedure proposed by the Rome Convention, chiefly, of 
course, with reference to the conditions under which 
India is situated. 

The weak points in the Convention, especially those 
caused by the loose phraseology of the much-debated 
Article 5, are duly pointed out, but Dr. Butler concludes 
with the opinion that, subject- to certain necessary 
amendments, and if certain clauses are broadly inter- 
there are obvious advantages in adhering to it, 
and ^at “after a few years* experience, and as soon 
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as other countries have established the organisation 
required if they wish to adhere, there seems to be a 
good prospect of a much more efficient control of the 
dissemination of the fungus diseases to distant 
countries than has ever been thought possible in the 
past.” 

The memoir contains an appendix giving a brief 
history of the spread of most of the important crypto- 
gamic diseases of cultivated plants, the extension of 
which has attracted notice during the past seventy 
years. 

PARIS ACADEMY OF SCIENCES. 
Bonaparte Fund. 

T he committee has considered twenty applications 
for grants from the Bonaparte Fund. It is con- 
sidered desirable to reserve the greater part of the 
annual income until after the conclusion of the war 
and to defer grants for the purchase of .apparatus. 
The grants recommended and approved by the Academy 
are 

(1) 2000 francs to Edmond Bordage, for the publica- 
tion of his histological researches on the metamor- 
phoses of insects. 

(2) 2000 francs to E. Chauvenet, for the continuation 
of his researches on zirconium. 

(3) 2000 francs to Gustave Dollfus, for the continua- I 
tion of his studies on the Paris basin. i 

(4) 2000 francs to Henri Froidevaux, for the produc- j 
tion of a catalogue of the periodicals, more than eight j 
hundred in number, in the library of the Soci^t<i de { 
Geographic. I 

(5) 2000 francs to Emile Gadeceau, for his studies on j 
the submerged forests of Belle-Ile-en-Mer. 

(6) 2000 francs to F. Gagnepain, for assistance in 
the publication of an etymological dictionary of 
botanical genera, with illustrations. 

(7) 2000 francs to L. Joubin, for pursuing at Messina 
the researches he has undertaken on the deep-sea 
Cephalopods. 

(8) 2000 francs to W. Kilian, for the pursuit of his 
studies and his publications on the fossil fauna and the 
stratigraphy of the south-east of France. 

Including the balance from 1916 (55,000 francs), the 
amount in hand is 105,000 francs, and the balance car- 
ried forward, after paying the above-named grants, is 
89,000 francs. 

THE AMERICAN PHILOSOPHICAL 
SOCIETY. 

T he American Philosophical Society held a very 
successful meeting in Philadelphia on April 
12-14. The address of welcome was delivered by the 
president. Dr. W. W. Keen, who, with Vice-Presidents 
W. B. Scott and G. E. Hale, and with Dr. A. A. Michel- 
son, presided. More than forty papers were presented. 
The national crisis also received some attention, Dr. 
M. T. Bogert, of Columbia University, outlining the 
work chemists may do to aid the National Research 
Council in the solution of certain war problems. Suit- 
able badges to identify “ members 01 the industrial 
army ’’ so that they may not be called slackers was urged. 
Attention was directed to England’s mistake in per- 
mitting general enlistment for “ the front ” when in 


lege. More than forty different lighting^ conditions 
have been investigated, and many experiments con- 
ducted pertaining to the hygienic use 01 the eye. The 
loss of efficiency sustained by the eye in an unfavour- 
able lighting situation seems to be muscular, not 
retinal. The retina has been found to lose little, if 
any, more in functional activity under one than under 
another of the lighting systems employed. The obser- 
vation of motion pictures for two or more hours causes 
the eye to lose heavily in efficiency. The loss decreases 
rather regularly with increase of distance from the pro- 
jection screen. It seems little, if any, greater, however, 
than the loss caused by an equal period of steady read-' 
ing under much of the artificial lighting in actual use. 
In all the lighting situations tested a close correlation 
was found to obtain between the loss in power to 
sustain clear seeing and the tendency to produce 
ocular discomfort. 

A spectroscopic method of deriving the absolute 
magnitudes of stars, and a new formula connecting 
parallax and proper motion tor studying the relation- 
ship between the motion of stars and their true or 
absolute magnitudes, were described by Dr. W. S. 
Adams, of Mount Wilson Observatory. About one 
thousand stars have been used in the investigation, 
and the results establish almost certainly a definite 
increase in velocity with decrease in brightness. 

The skeleton of a gigantic extinct bird found last 
summer in the Bighorn basin of Wyoming by an 
expedition from the American Museum of Natural 
History was described by Dr. W. D. Matthew, one 
of the curators. It is of the Lower Eocene age, a 
contemporary of the little four-toed horse, the fossil 
remains of which are found in the same region, TTie 
bird was about as large as the extinct moas of New 
Zealand, much bulkier than any living bird, although 
not so tall as an ostrich. It stood nearly 7 ft. hi^. 
The head was enormous, 18 in. long with huge com- 
pressed beak like the extinct Phororhachos of Pata- 
gonia, but unlike any living bird. The neck, too, was 
very massive and rather short, and it was quite unable to 
fly, the wings being about as large as in the cassowary. 
Although it resembled the modern ostrich group in 
some ways, it was not related to them, and only 
remotely related to any other known birds, the nearest 
perhaps being the seriema of South America. A few 
fragments of this gigantic bird were found by the late 
Prof. Cope more than forty year.s ago, and named 
Diatryma, but it remained practically unknown until 
I the discovery of this nearly complete skeleton. A 
! description of this specimen by W. D. Matthew and 
I Walter Granger, with photographs and a reconstruc- 
tion, will appear in the Bulletin of the Anjerican 
Museum. 

In a paper by E. S, Botch, of Philadelphia, the pre-' 
.sent status of our knowledge about early man in 
America was summed up as follows. Man lived dur^ 
ing at least a part of the Pleistocene period 'for tens 
of thousands of years south of the Glacial moraines. 
He probably went through an Eolithic period, and 
certainly through a Chelleen period in some places, 
and therefore was truly a Palaeolithic man. He may 
have shown rudimentary fine art. Palaeolithic American 
man was the ancestor of the Neolithic historic Indian, 
and although less advanced in culture, much like his 
descendant in anthropological characteristics. Whether 
he was an autochthon in America or whether he came 


many cases men with special ability could have been 
of much more value using their brains in th^ labora- 
tory, A well-trained industrial army is just as impor- 
tant as the army of fighters. 

A Itrief outline of the effect of different lifting 
conations on the e^e and the factors Which cau^^a 
eye^to. lose in efficiency and to experieiice discdhiilm 
waiRlven bv Dr. G. E. Ferree, of Bryn Mawr Col- 
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from some other pkee, and, if so, when, we do not 
as yet know positively, although his affiliations seem 
to be to the west. And it is to four men above, all 
others that we owe our knowledge: Abbott, the dis- 
coverer of Palaeolithic implements and horizons ; Volk, 
the corroborator; Lund, the first finder of probably 
Palaeolithic bones ; and Winchell, the investigator of 
patihatfon. % . . . 
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- ^ valuable fwper describing the factors influencing Royal Aircraft Factory carries on its experimental 
me sex ratio in poultry^ was by Dr. Raymond work in close co«operation, as does also the Meteoro- 
Pearl, of the Marne Agricultural Station. In the pre- logical Office in its aeronautical work. Other institu- 
sent war conditions axiy information which would tions and private bodies find the Advisory Committee 
make it possible for the poukryman or farmer to for Aeronautics a suitable body to receive and review 
produce a larger number of pullets to lay eggs, with their communications. 

out producing so many cockerels to eat up costly food. In normal times approved reports and papers are 
would be of very great value. This study, which is collected annually into a technical report issued for 
based on eight years experiments and more than sale, but for obvious reasons publication has not taken 
22,000 individuals, * demonstrates, first, ^ that the deter* place since the opening of hostilities. The volume of 
mination of sex ^ in poultry is primarily a^ niatter of material collected is now very large, and special 
a definite, hereditary mechanism, just as it is in* in- arrangements have been made to render it available 
s^ts and other forms which have been studied. At to British .designers, to whom it is of incalculable 

the same time, it is demonstrated, however, that in value. As the brief report now issued appears to have 

certain physiological circumstances the operation of been framed to give as much information as is per- 

this mechanism may be modified in such a way as to missible and is -^f very general interest, it is repro- 

lead to the production of more females in proportion duced below almost in full 
to the number of males. The chief factor in bringing 

about the modification in the direction of a larger pro- The experimental investigations carried out under 
<mction of females is the fecundity of laying ability of the control of the Advisory Committee for Aeronautics 
the hens us^d as breeders. The larger the number into the many problems afiecling the development of 
which a hen lays before being put into the aircraft have been continued and extended during the 
breeding pen, the larger will be the proportion of past year. 

femj^es and the smaller the proportion of males pro- Owing to the growth of the work of the committee 
duced by her eggs. years ago it was shown by in certain directions, sub-committees have been formed 

the speaker that the ability to lay egg^s (fecundity) in to advise in regard to special matters. An Internal- 
sultry IS a matter of definite Mendelian inheritance. Combustion Engine Sub-Committee has been appointed 
As a result of this knowledge, it is possible to breed under the chairmanship of Dr. Dugald Clerk, while 
strains of hens in which productivity is a definitely Mr. H. Fowler is chairman of a Light Alloys Sub- 
nxed cnai'^<^tenstic. The present results, taken in Committee. Other, sub-committees have been con* 
cons<^fit>n with the earlier ones, show that when the stituted from time to time to investigate particular 
poultryman breeds along the right lines for increased problems. 

P^o^uction^, he will at the same time be producing Many changes and developments in the design and 
R strain in which profit-making pullets preponderate construction of aircraft have taken place as the result 
^ profitable cockerels. of the continued and varied experience gained from 

The session on Saturday afternoon (April 14) was set their use in warfare under modern conditions. An 
apart for^ a sj^ial symp^ium on aeronautics, the increasing number of special problems is thus con- 
speakers including Dr. A. G. Webster, of Clark Uni- stantly presented for investigation, and these have 
^ number of the Naval Advisory Board, and very closely ocrupied throughout the year the attenr 
Dr. W. F. Durand, chairman of the National Advisory tioii of the staffs engaged in experimental work, both 
C<^mtttee for Aeronautics. ^ af the National Physical Laboratory and at the Royal 

• u ? receptton was hrM Aircraft Factory. In addition to aerodynamical re- 

in the nan of the Historical Society of Pennsylvania, search, much attention has been given to questions 
when Prof. G. E. Hale, (hr^tor of the Solar Observa- relating to engines, materials of construction, strength 
tory at Mount Wilsom California, gave a most in- of construction and design, instruments and acces- 

sories, as well as to methods of attack from aircraft-, 
and other matters. 

Equipment for Experimental Work at the National 
. „ , • , . . ■ . . , i ' Physical Laboratory . — Reference was made in the 

Mims Hays, dean of the Wistar Association, by Joseph report for last year to the additional equipment pro- 
Kosengarten, LL.p., on behalf of the association, vided for experimental' work. The wind channels 
on me centennial annivers^y of its organisation, and now available comprise two 7-ft. channels, two 4-ft., 
in the twenty-mst year of Dr. Hays’s secretaryship of and one 3-ft. The new 7-ft. channel was completed 
the Amiencan Philosophical Society. and brought into use early in the vear 1916-17. No 

Arthur W. Good.spekd. -* ^ ’ • 


teresting address on “ The Work of the Mount Wilson 
Observatory.” 

A^ very pleasant feature of the Saturday afternoon 
session was the presentation of a portrait of Dr. I. 


EXPERIMENTAL WORK IN 
AERONAUTICS.^ 

T he report to Parliament . of the Advisory Com- 

\ ... i • .L S 


important departure has been made in its design 
from that of the earlier 7-ft. channel, but some minor 
modifications have been introduced which experience 
had indicated as tending to greater convenience in 
working. An air-speed of 85 ft. per second can be 
reached in this channel with an expenditure of 160 h.p. 
It is doubtful whether further increase in size of 



.••WWII wwc.i Hit. jnaueuraiea in 1909 *1,- c/rAOl-lv inrrooCfl r 

under the presidency of Lord Rayleigli. Since tSat iJvol^S %f Tt sh^^ 
time funds have been continuously placed at the dis- 


disadvantages 
prove necessary, /or certain 



in^ all. its branches is controlled by the Advisory Com- 
mittee for Aeronautics. . 

Although less directly responsible to the Advisory 
Committee than the National Physical Laboratory, the 

Adviitorjr <:ommUt*e fer AMoinutic* for th. Ytn loxfi-tr. 
(Cd. 869 i,.> <|.oiidon : H.M. Stationwy O/fiot.) Price td. net. 
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procedure presents various difficulties, and the securing 
of even- moderately accurate data in 'this manner iS} 
at tlja best, extremely laborious. Probably - the least 
tiOnb|nome way of applying this method is by in- 
stl^rig measuring at^ratus on tha aeropl^e itself, 
and ' U soems prc^ble that only in this way can an 
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accurate comparison be obtained between model and 
full-scale conditions. The matter is of importance, 
and attention is being given, so far as existing cir- 
cumstances permit, to the devising of suitable meas- 
uring apparatus. 

Improved methods of supporting the models under 
test in the channel have been devised for use in special 
■ cases. The effect on the measured resistance of the 
method of holding the model is often surprisingly 
large, and without the necessary care and experience 
in avoiding effects due to interference with the air- 
flow, very large errors may result. The difficulty is, 
of course, in teneral greatest in measurements on 
forms of small head-resistance, c.g. aeroplane bodies 
and airship envelopes. Earlier measurements on air- 
ship models of stream-line shape were made to de- 
termine the form of least resistance, and were, in 
the main, comparative; from the cause mentioned, 
it is probable that little reliance can be placed on the 
absolute values then obtained. With the new methods 
of support the possible error has been greatly reduced, 
and when full-scale values have been determined with 
accuracy, the prediction of full-scale resistance from 
the moiel experiments will be established on a satis- 
factory basis. The new method of support is employed 
also in tests of models of complete aeroplanes. 

Experimental Work in Aerodynamics . — It is not 
proposed at present to enter in detail into the considera- 
tion of questions on which experiment has been in 
progress. Flyers and designers have, of course, given 
close attention to matters in which improvement would 
be of value, and this has led to the repetition and 
re-examination, from a somewhat modified aspect, of 
many earlier investigations. The experiments have 
been of very varied character, and have included tests 
of models of, probably, all types of aircraft at present 
employed. A large part of the work has arisen from 
specific inquiries proceeding from the service depart- 
ments, but progress has been made with some investi- 
gations of more general character. 

A number of experiments have been carried out 
relative to the resistance of airship shapes, and further 
observations on the distribution of pressure in suCh 
cases have been made. 

The investigation into the stability of the aeroplane 
has been continued. A number of special cases have 
been examined, and results of importance have been 
reached. The theory of airship stability has also 
been investigated. 

Research into the nature of the flow of fluids round 
obstacles has been continued. 

A number of investigations relating to airscrews 
have been carried out with the view of increasing the 
accuracy pf prediction of performance, and thus 
facilitating the design of airscrews for special pur- 
poses. Tests on screws to be used as windmills for 
the production of power have also been made. 

The work has included a complete series of tests on 
more than one complete aeroplane model. The in- 
formation thus derived is of considerable importance 
for practical purposes in aeroplane design. 

Strength of Construction . — A number of questions 
relating to strength of construction have been inves- 
tigated, and some general conclusions have been 
reached tending to simplification of strength calcula- 
tions. The basis to be adopted in design to secure 
adequate strength in high-speed machines, with the 
power of rapid manoeuvring essential in aerial fight- 
ing, is a matter demanding the most careful con- 
sideVation. To sqcure the highest possible speed it 
is necessary to keep down the weight to a minimum, 
and. the best compronaise between these two opposed 
conditions ; does not. admit of precisq determinatiqli. 
This aueation has received attention, and the manner , 
In which strength varies with increase of dimensions 
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has a]so been made the subject of investigation. 
Cases in which vibration has been set up haye been 
examined, and calculations relating to the strength of 
the body structure have been made. 

Engines . — A number of questions relating tq engines 
and engine design have been submitted by the Air 
Board for consideration by the Engine Sub-Committee. 
These have required very careful investigation, and 
the sub-committee has been closely occupied since its 
formation with the various ^ problems which have 
arisen. Experimental work has been carried out, by 
request of the sub-committee, at the Royal Aircraft 
Factory; and the sub-committee has received much 
assistance in the examination of special questions, 
both from the Royal Aircraft Factory and from manu- 
facturing firms the works of which have been visited. 

An extensive series of experiments on radiators 
has been carried out at the National Physical Labora- 
tory, and other investigations relative to the transfer 
of heat from surfaces to fluids flowing over them 
are in progress. These have an immediate bearing 
on the design of' the cooling systems in aeroplane 
engines. Experiments relating to the performance 
and efficiency of magnetos have also been made. 

Light .Alloys . — ^The use of light alloys in the con- 
struction of aircraft and aircraft engines is becoming 
of rapidly increasing importance, and improvements 
in the production of light alloys will have great effect 
on future development. The investigations' relating 
to light alloys which have been in progress for many 
years at the National Physical Laboratory have been 
continued, and results of special interest ' have been 
achieved during the past year. Suggestions have been 
made to the Air Board by the committee which may, 
it is hoped, help to secure the best conditions in manu- 
facture for the development of such alloys. The 
formation of the Light Alloys Sub-Committee will be of 
great assistance in co-ordinating the work on light 
alloys which is being done in various quarters, and 
in collecting the information resulting from experi- 
mental investigation and manufactuiihg experience. 
Experimental work ha.i been carried out for the sub- 
committee at the Royal Aircraft Factory, the Uni- 
versity of Birmingham, the National Physical 
Laborafory, and elsewhere, and arrangements have 
been made for placing the information obtained at the 
disposal of manufacturers. 

Fahyrics, Dopes, etc . — A number of special questions 
have arisen for investigation in relation to airship 
and aeroplane fabrics. A large amount of attention 
has been given to materials for use as dopes, var- 
nishes, etc., and the I.aboratory has collaborated with 
the Military .Air Department in an investigation into 
the behaviour of fabrics, dopes, and protective coatings 
under the conditions of tropical exposure. The results 
of exposure to ultra-violet radiation have been studied 
In relation to the effect of sunlight, and conclusions 
of importance hmve been reached. The committee is 
indebted to Dr. Shakespear, of the University of 
Birmingham, for information he has placed before 
them as to the methods .developed by him for deter- 
mining the permeability of fabrics by hydrogen ; com- 
parisons have been made with the results obtained 
at the National Physical Laboratory. Methods of 
determining thb purity of hydrogen have been in- 
vestigated. 

Investigations Relating to Seaplanes.— Teats on 
models of seaplane floats in the William Froude 
National Tank have been ' continued and ' extended. 
'Phe provision made last year for ah increase in the 
staff available for carrying out this work has enabled 
more rapid advance to b6 itiade, and a niinriber of 
important questions have i^ceiyed attention The 
methods employed have been irnproyeH and elabdrnted, 
and hew apparatus has been desighed yyKereby addi- 
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tional measurements can be obtained and further 
information secured relative to special conditions 
arising .in practice. 

special .Matters. — Aa usual, a large number of 
special questions have been referred to the committee 
for advice or investigation. The experiments relating 
to bombs have been continued, and. valuable com- 
munications relative to the flight of bombs have been 
received from the Air Department of the Admiralty 
and from the Central Flying School. The committee 
is indebted to Prof. Karl Parson, F.R.S., for com- 
municating to it the results x)f his calculations 
of bomb trajectories. This question has also been the 
subject of investigation at the National Physical 
Laboratory. 

Questions relating to the attack of aircraft from 
aircraft have been examined. Problems in connection 
with the aeroplane compass have been further con- 
sidered. Other instruments and apparatus for use 
on aircraft haive been investigated. 

As previously, a number of inquiries have been 
received from the Board of Invention and Research 
and the Munitions Inventions Department, and in- 
vestigations have been carried out at their tequest at 
the National Physical Laboratory and at the Royal 
Aircraft Factory. 

Reports from the Experimental Stations of the .4iV 
Services . — number of communications have been 
received during the year relating to experimental work 
carried out by the R.N.A.S., and by the Testing 
Squadron of the Royal Flying Corps. Many of these 
have been of gieat interest and value, and of much 
assistance in the application of the results obtained 
from the model experiments and in the estimation of 
aeroplane performance. 

The committee visited on various occasions during 
the year military and naval air stations, as well as 
the Royal Aircraft Factory and the National Physical 
Laboratory, and witnessed many interesting experi- 
ments and trial flights. 

Experimental Work at the Royal .Aircraft Fac- 
"iovM. --Engine Experiments . — Much research has been 
made into various methods for improving the output 
and the trustworthiness of aeroplane engines. A large 
number of radiators of various types have been tested, 
and an efficient type has been standardised. Great 
progress has been made in the development of the 
air-cooled engine. Work has been done on the com- 
pensation of carburettors for variation of air density, 
and a device for improving the performance of engines 
at great heights has been tested on several engines. 

FulUScale Aeroplane Experiments . — The measure- 
ment of the resistance of aeroplanes in flight has been 
continued with the object of confirming the model 
experiments, and an instrument for measuring the 
resistance directly has been developed. The distribu- 
tion of 'air-pressure over the surface of the wing of 
an aeroplane in flight has been measured, and further i 
experiments on these lines are in progress. Experi- ] 
ments have been made on longitudinal and lateral | 
stability of aeroplanes in flight, and much theoretical \ 
work on the same subjects has been done. Measure- 
ments have also been made of the disturbance of the 
air behind a propeller to obtain data which are re- 
quired in the design of new machines. 

Instruments . — ;The behaviour of various tvpes of 
magnetic compass in an aeroplane in flight has been 
investigated. Two new types of bombsight have been 
developed, and are now being tested. The improve- 
ment of the standard aeroplane instruments has been 
continued, and a number of special instruments have 
been d^ised for use in connection with full-scale 
exj^rfmeiits on aeroplanes. ' The me^ns of comrnuni- 
cition between pilot and observer have been improved. , 
Fabrics, Dopes, etc . — Weathering tests on fabrics ' 
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and experiments on the influence of humidity un 
their strength have been made. The development of 
a calendered fabric has received attention. The de- 
teriorating effect of various agents (bacteria, light, 
etc.) has formed the subject of considerable research. 
The experiments on the composition of dopes, var- 
nishes, and pigments, and on fluxes, paints, and oils, 
have been continued 

Light Alloys . — Much experimental work has been 
done to arrive at the most suitable aluminium alloys 
for engine parts. Experiments have also been carried 
out in the application of the alloys which have been 
developed at the National Physical Laboratory. 

Meteokolocical Work. — Experimental work in 
meteorology has been mainly in connection with the 
inquiry into the location of distant thunderstorms and 
the tracing of their progress across the map by means 
of a properly organised system of observations at 
various stations. 

On spme occasions the progression of thunderstorms 
across the map has been satisfactorily identified, 
although the identification on other occasions was 
uncertain. 

Further attention is necessary in order to develop 
an apparatus which is more directly suitable for the 
purpose than that which is at present in use, in con- 
sequence of the variabiliU' of the sensitiveness, which 
with the present form oi apparatus is unavoidable. 

In addition, an inquiry into the variation of the 
gustiness of wind between dav and night has been 
provided for by the erection o? an anemometer with 
its vane at 140 ft. above the ground. 

Observations have also been made of the variation 
of the wind with height close to the ground; and a 
large number of observations of pilot-balloons have 
been made and duly reported. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

We learn that Dr. W’. C. M’Intosh, professor of 
natural history in the University of St. .Andrews since 
1882, is about to retire from the position, in con- 
sequence of advanced years and conditions of health. 

Mr. W. Brew, hitherto lecturer in electrical engineer- 
ing at the Belfast Municipal Technical Institute, has 
been appointed head of the electrical department of the 
Birmingham Municipal Technical School. 

According to the Aftonbladet, special lectures are 
to be given during the coming winter at Greifswald 
University on “Germany’s Commercial Relations with 
Scandinavia,’’ and a .chair of the Swedish language is 
to be founded in the University after the war. 

The new session of the Sir John Cass Technical 
Institute commences on September 24. The syllabuses 
of classes which have reached us show that special 
courses of higher technological instruction in connec- 
tion with the fermentation industries have been ar- 
ranged ; instruction will be given in brewing and malt- 
ing, and in the microbiolo^ of the fermentation indus- 
tries. The methods of differential and integral calculus 
and their application to chemical and ph}rsical problems 
will be stuaied in the department of posies and mathe- 
matics. Courses of an advanced character will be 
provided in the metallurgy department on gold, silver, 
and allied metals, and on the heat treatment of metals 
and alloys. The courses of instruction are for the most 
part designed to supply a technical training for per- 
sons engaged in chemical, metallurgical, and electrical 
industries, and in trades connected with them. A 
niimber of the more specialised courses of instruction 
which in former years formed a characteristic of the 
work of the institute have for the presenl'^been dis- 
continued. 
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Technical schools and colleges are now issuing par- 
ticulars of the courses of study thev have arranged for 
the forthcoming winter session, and we have received a 
number of college calendars and prospectuses from 
various districts. At the Battersea Polytechnic, in the 
Technical College for Day Students, the usual courses 
’are offered in mechanical, civil, electrical, and rnotor 
engineering, building science, and applied chemistry. 
In addition, new courses have been arranged in gas 
engineering and maYiufacture, and in the technique of 
paper-making. The polytechnic is continuing its 
special war w'ork, which includes classes for the train- 
ing of men and women munition workers, courses for 
women in engineering tracing, and free instruction for 
disabled soldiers and sailors in motor-car engineering, 
electrical testing, sanitary inspectors’ duties, and other 
forms of remunerative work. The City of Bradford 
Technical College offers a complete training for the 
various branches of the textile, chemical, ;*nd engineer- 
ing industries, including the underlying sciences. The 
diploma courses extena over three, or in some cases 
four, years, and occupy the full time of the student, 
much of whose work is of an advanced character. A 
special characteristic of the courses is the great im- 
portance attached to scientific research. At the West 
of Scotland Agricultural College, Glasgow, students 
are provided with facilities for the study of agriculture, 
dair)dng, forestry, horticulture, and poultry-keeping. 
Some of the courses have been arranged in conjunction 
with the University of Glasgow, and under conditions 
explained in the prospectus students may qualify for 
the B.Sc. degree in agriculture of the University. I 

SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, August ay.-^M. Ed. Perrier in 
the chair.— A. Lacroix : The composition and modes 
of alteration of the ophites of the Pyrenees. — G. 
Humbert : Some properties of binary indefinite quad- 
ratic forms. — H. Deriandrea : Contribution to the sup- 
posed influence, of the cannonade on the fall of rain. 
The opinion of M. C. Saint-Saens. — A. Laveran : The 
experimental inoculation of Leishmania tropica in 
apes : multiplication of the primary lesions by auto- 
inoculations in a Cifcopiihecus mona ; Paul Sabatier 
and G. Gaudipn : The various modes of decomposition 
of amines by catalysis : return to aniline and the sub- 
stituted anilines, Examples are given of the various 
types of decomposition effected by metallic nickel, 
removal of hydrogen, separation of ammonia, and 
separation of aromatic amine. — F. Delhaye and Sluys : 
The forrhation of the Karoo in the western Congo. — 
MM. Lapicque and Legendre ; The improvement of war 
bread by neutralisation of the ferments of thf bran. 
An extraction of 85 per cent, of the wheat ^ves a 
flour containing such a proportion of bran that the 
bread made from it is unpleasant in taste and rapidly ; 
goes mouldy. The addition of a proportion of lime | 
water in making the bread neutralises the acidity of i 
the bran and gives a bread which has a better taste ; 
and keeps longer th.an bread made from the same i 
flour without the addition of lime water. 1 
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jpospels in the original Greek? Oi^r Ministers 
and heads of Government departments have been 
almost to a man trained in the great public 
schools, but this has not saved them from the 
grossest kind of mistake in referring to common 


The Public-School System in relation to the 
Coming Conflict for National Supremacy. By 
V. Seymour Bryant. Pp. xviii + 78. (Lon- 
don: Longmans, Green, and Co., 1917.) Price 
15 . 6d. net. 

T he author has done useful service in writing 
this little volume. It contains \a large 
amount of valuable information, while, of course, 
it raises a host of controversial points. His 
statement in the preface that “ in the struggle for 
national supremacy education is the vital factor " 
will be disputed by few. It is when he comes to 
laying down the lines on which a reformed curri- 
culum for both the preparatory and the public 
schools should be constructed that the whole of 
the forces of conservatism represented by the 
existing system will unite in a stubborn resistance. 

A point Mr. Bryant makes early in the intro- 
duction consists in directing attention to the fact, 
familiar enough to those conversant with the 
educational world, though generally unappreciated 
by the public, that the headmasters of our great 
public schools are, practically without exception, 
classical scholars. Of the 114 schools repre- 
sented in the Headmasters’ Conference, ninety- 
two have classical headmasters, ten mathe- 
matical, seven jointly mathematical and scientific, 
four scientific, and one historical. And from the pub- 
lished numbers of boys in the schools 82 per cent, 
are under classical domination, while only 7^ per 
cent, are in schools where the head has any 
academic qualifications in science whatever. 

This fact alone is sufficient to explain most of 
the difficulties encountered in all attempts to 
obtain more time and attention for natural science 
studies. 

Every Englishman is proud to acknowledge the 
splendid spirit shown by all the public schools and 
their boys in connection with the war. It may 


materials and processes of manufacture. 

The public-school system of to-day, which is so 
largely due to Dr. Arnold at Rugby, owes all its 
best results to the principle of self-government by 
the boys themselves. The teaching in every 
subject and in every respect has improved since 
his time, but is still open to serious criticism. 
John Stuart Mill states somewhere that “the 
source of everything respectable in man is that 
his errors arc corrigible,” and that is all that 
can be said of the teaching in the public schools 
at this day. It is the prejudice of the head- 
masters and of the literary members of the staff 
I which in most cases prevents that complete re- 
casting of the time-table which alone will bring 
satisfaction to those who are interested in the 
I use of scientific Ynethod and the sufficient teach- 
j ing of natural and experimental science. Among 
other obstacles in the way of reform the author 
mentions examinations and the subordination of 
curricula to their requirements, the difficulty of 
obtaining properly qualified teachers, and the 
financial waste under the house system. ^ With 
regard to the last point a great deal might be 
said. The fault lies primarily with the British 
parent, who is not willing to pay an adequate 
* fee for his boy’s education, but is ready to meet 
the charges of a comparatively expensive and un- 
necessarily luxurious kind of hotel. The true 
duties of a schoolmaster arc so important that 
his pay and prospects ought to be both liberal 
and secure. But to give him a salary on which 
he cannot keep a wife and family in comfort and 
to allow him to compensate himself out of the 
profits of hotel-keeping is to adopt a system not 
far removed in orinciple from that of the Turkish 
Government, which pays no salaries, but allows 
extortion and pillage. W. A. T. 


be true that this is attributable to the conditions USEFUL MATHEMATICS, 


of life in the public schools, which favour the 
development of fine character. The amount of 
direct evidence for this conclusion jjl, however, 
very small, and it may be asked whether, after 
all, it is not something deep down in the English 
nature which is the real explanation of these 
things. Otherwise, Jiow do we account for all 
the V.C.’s and other distinctions which rightly 
decorate so many of our brave fellows who have 
not had the advantage of a public-school educa- 
tion? The fact is sufficient that the boys from 
the public schools have made a fine show and 
have quitted themselves like men. But this does 
not abolish the other fact that the great majority 
of them when they leave school are very ignorant. 
How many can speak any language but their 
own? How many arc really familiar with the 
great classics in their mother tongue ? How 
many clergymen, whose office it is to search the 
'Scriptures daily, are capable of studying the 
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(1) Commercial Arithmetic and Accounts. By 

A. Risdon Palmer and J. Stephenson. Part i. 
Pp. , xvi + 292 + lvi. (1908.) Part ii. Bp. 

xii+’j3^3— 514 + lvii— cliv. (n.d.) (London^: G. 
Bell and Sons, Ltd.) Price 25. 6d. each part. 

(2) Arithmetic for Engineers, including Simple 
Algebra, Mensuration, Logarithms, Graphs, 
and the Slide Rule. By C. B. Clapham. Pp. 
xii + 436. (London: Chapman and Hall, Ltd., 
1916.) Price 55. 6d. net. 

(3) Pf'cictical Mathematics for Technical Students. 
Part ii. By T. S. Usherwood and C. J. A. 
Trimble. Pp. x + 365. (London : Macmillan 
and Co., Ltd., 1916.) Price 75. 6d. net. 

(i) «'^HE present treatise on commercial 
arithmetic and accounts has been 
written to meet the needs of that great and ever- 
increasing army of students which is receiving a 
thorough commercial training in our modern 
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schwls and colleg^es before entering upon a busi- 
ness career.” 

Such is the claim put forward by Messrs. Palmer 
and Stephenson in their preface. But there is a 
very large other class of pupil for whom it is 
growing daily more and more necessary to study 
books of this kind. We refer to the great army 
of students who do not receive a thorough com- 
mercial training in our modern schools and who 
do not contemplate entering upon a business 
career. 

The game of keeping boys and girls shut up 
in stuffy rooms memorising things that will be of 
no use whatever to them in actual life, simply 
in order that they may score marks by copying 
them out in an examination-room, has been car- 
ried too far in the past, and we hope that one 
effect of the war will be to consign to the rubbish 
heap a large proportion of the waste luxuries of 
our present academic educational systems, and to 
replace them by subjects better calculated to de- 
velop national efficiency. A sound and thorough 
training in the principles of business and finance 
should not be the monopoly of a privileged class 
of pupils who enter special courses, but should 
be made available, and indeed compulsory, for 
every boy and girl who attends a secondary 
school, and may then go on to the university. 

The present book contains exactly the kind of 
arithmetic which is required by everyone who 
hopes to earn money or to invest it and receive 
the interest, and who is compelled to pay rates 
and taxes. Everything is of the most practical 
nature possible. There are, in the two parts, six- 
teen facsimile illustrations of such things as 
cheques, stock and share certificates, poor-rate 
demands, receipts and the like, and the only thing 
wanted to make the collection complete is an 
income-tax form, which, is what probably gives 
the average citizen more trouble than all the rest 
put tojlirether. But the subject-matter is by no 
means limited to questions of finance. Element- 
ary mensuration is treated in great detail and 
applied to doors and windows, dust-bins, flower 
borders, bookcases, radiators, and other articles. 
Contracted multiplication and division are well 
done, although we regret that the authors do not 
explain how far the processes may be carried with 
approximate data. The authors also mal^(^ every 
effort to introduce into the examples Ij^tistics 
relating to the trade and commerce of the'British 
Empire. Moreover, the book is written in an 
interesting and stimulating style. Even at the 
very beginning we have a brief account of the 
methods of counting and numeration of early his- 
tory and of savage tribes. It almost makes one 
wish one were a modern child, so that one could 
be educated on such a book instead of on the old 
useless drudgery of algebra and Latin and Greek 
genders. 

When the book goes into a new edition we 
should ask the authors carefully to consider 
whether it would not be useful to introduce sec- 
tions dealing with logarithms and the slide rules. 
There is unfortunately a widespread superstition 
among mathematical ignoramuses that it is neces- " 
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sary to repeat some nonsense about indices to 
every pupil before teaching him the simple rule 
that to multiply two numbers together you simply 
have to add their logarithms, but, judging from 
the present book, Messrs. Palmer and Stephenson 
appear quite capable of making the subject in- 
dependent of this silly prejudice. 

The insistence on rough checks in arithmetical 
work is very important, especially in view of the 
tendency among examination candidates to throw 
away 100 marks which they might have saved by 
checking one question in order to scrimmage five 
marks by starting another. The task of gather- 
ing together such enlightening collections of ex- 
amples as are here found must have been very 
laborious, and we are surprised not to find Govern- 
ment examinations enumerated among the sources 
from which they are drawn. 

(2) All science students, and, indeed, most other 
f)eople, require some kind of training in the 
meaning, use, formulation, evaluation, and inter- 
pretation of algebraic formulas, and their inverse 
uses involving the solution of equations. This is 
not the same thing as the addition, subtraction, 
multiplication, and division of the collections of 
dry bones hitherto described as “algebra,” for 
the victims of that ‘kind of drudgery often say 
they never knew these things had any use or 
meaning. A very fair introduction to what is re- 
quired may be obtained by taking Mr. Clapham’s 
“Arithmetic for Engineers ” and turning to chaps, 
iii., iv., and v., which deal respectively with 
“Symbols and their Uses,” “Simple Equations,” 
and “Transposition of Formulae.” Here, then, is 
another instance in which class-distinctions require 
to be broken down, and the mathematical instruc- 
tion drawn up for engineering students thrown 
open to the rank and file of the pupils of our 
schools and colleges. For nearly twenty years the 
writer of this review has persistently advocated 
that algebra should be taught through the use of 
formulae, such as area = length x breadth, the con- 
verse use or inversion of the formula leading to 
the problem of solution of equations, as when the 
area and breadth are given and the length is the 
unknown quantity. Although such a method’ is 
contemplated in. a recent syllabus issued by the 
Civil Service Commission, Mr. Clapham is the 
first, or nearly the first, writer to develop this 
very simple and obvious method consistently. His 
method of treatment should even suffice to dispel 
the doubts which a beginner might experience as to 
the sanity of the mathematicians who use ab to 
denote the result of multiplying, instead of adding, 
a and b. Not only is the notation carefully ex- 
plained, but multiplication and division formulae- 
take precedence, both in the, text and examples, 
over those involving addition and subtraction, and 
the practical illustrations show that in dealing 
with concrete quantities brevity is often of more 
use in writing products than sums. 

The two previous chapters deal with “Vulgar 
Fractions” and “Decimal Fractions” respec- 
tively. Here, again, we are glad to see insist- 
ence placed on rough checks and approximations, 
but at the same time the author, by his objection 
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(p. 50) to contracted methods, leaves the door 
open for the perpetration of unmathematical in- 
accuracies in the evaluation of results from 
approximate data. Thus, in the example on 


8350 

1 1690 
3340 

4592’50 

the final ’50 are wrong, because o and two blanlfs 
do not make o, nor do 5 and o and one blank 
make 5. We do not know what these blanjcs 
are, and there is no justification for writing down 
■50 as the result of addition of these incomplete 
columns. If wc remember that 2*75 really may 
mean anything between 2*745 2 7549 it will 

readily be seen that the inaccuracies go further. 
Of course, if all the data are given and results 
required to three significant figures, the rule given 
on p. 50 is applicable, but a lot of superfluous 
figures will be written down and incorrectly 
added. Again-, on p. 55 (Ex. 46: Divide 231*4 by 
*‘938) author puts a lot of zeros at the end 
of the dividend and also carries down a lot of 
digits, although there are blank spaces requiring 
filling above them. 

llie rest of the book deals with logarithms, 
mensuration, the slide rule, and graphs. This is 
all useful and practical work, which may very 
well be taught to students other than engineers, 
perhaps with some reduction of the number of 
examples in mensuration. Tlie majority of the 
“graphs” considered connect magnitudes of dif- 
ferent kinds. Where this is not the case (as in 
equations of straight lines) we are glad to see that 
the author does represent the variables in their 
correct relative proportions, instead of perpetrat- 
ing the distorted figures in which straight lines 
do not cut at the correct angle. 

(3) For those who want the sort of thing that 
is contained in Part ii. of Messrs. Usherwood and 
Trimble’s “Practical Mathematics,” that book 
undoubtedly provides just the sort of thing they 
want. It is not the kind of book one altogether 
likes, and we could not recommend it to students 
of the academic type, except an occasional candi- 
date reading for the B.Sc. degree in physics with- 
out taking mathematic;5 as well. Undoubtedly 
vector analysis, advanced calculus and differential 
equations, iRourier’s series, and inverted delta (v) 
are required by engineering students, and if they 
can get all this' and a little thermodynamics in a 
1xx>k of this size, they will not quarrel about 
rigorous demonstrations. The result is, how- 
ever, a formidable mass of symbols and formulae. 
Individually, we consider that the binomial, ex- 
ponential, and hyperbolic functions should not be 
taught until after the elements of the calculus 
have been mastered; however, it is quite easy to 
begin at chap. vi. and take some of the earlier 
parts afterwards. The attempt to prove the dif- 
ferentiation formula for the sine savours too 
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much of the “we see” or “we may put of the 
typical narrow-minded mathematician. On the 
other hand, in dealing with symbolical notation, 
the authors make some effort to keep out of the 
pitfall into which Edwards plunged when he ap- 
plied to inverse operations formulae which he had 
proved only for direct ones. The introduction 
of thermodynamics in §51 enables the authors to 
teach some very important theorems in partial 
differentiation which the average academical 
student overlooks in his rush and hurry to satisfy 
the demands of the external examiner. 

The ' examples arc distinctly good, and this 
feature will undoubtedly appeal to teachers of 
pure as well as applied science. 

At the end there is the usual collection of tables, 
jvith,,«the usual superfluous duplication of log- 
arithms and antilogarithms, squares and square 
roots, sines and cosines, and the usual short- 
comings in the absence of tables of logarithms of 
reciprocals, and in the fact that the tables of 
squares do not give correct results when applied 
to the squares of integers. G. H. B. 

OUR BOOKSHELF. 

Steam Turbines. By J. A. Moyer. Third edition, 

revised and enlarged. Pp. xi + 468. (New 

York : J. Wiley and Sons, Inc. *, London ; 

Chapman and Hall, Ltd., 1917.) Price 165. 6 d. 

net. 

Tuts book was first published in 1908; the addi- 
tions made in the present edition have been mainly 
in the line of new applications. The book opens 
with some historical descriptions, followed by a 
brief section dealing with the elementary theory of 
heat, including explanations of entropy diagrams. 
The following chapters take up the design of 
nozzles and blades, and descriptions of commer- 
cial types of turbines. 

The treatment of low-pressure, mixed pressure, 
bleeder, and marine turbines occupies separate 
chapters. Of these, the section dealing with the 
marine turbine is least satisfactory; the author’s 
bias towards certain types is apparent here and 
elsewhere in the volume. Thus no mention is 
made of the Ljungstrom turbine, despite its 
importance, and in the marine section justice is 
not diwe to types of reduction gear other than 
the A^^stinghouse floating-frame type. Hydrau- 
lic transmission is not mentioned, and electrical 
transmission is dismissed in a few inadequate 
lines. There is a chapter on steam turbine 
economics giving information on cost of plant, 
maintenance and running; this infornriation is of 
interest and is frequently omitted in British text- 
books. Other chapters deal with stresses in rings, 
drums, etc., and include a few words on the 
critical speeds of loaded shafts. In describing 
testing arrangements, power is to be measured by 
Prony or water brake, or by electrical appliances ; 
shaft-horse-power of marine turbines and its 
measurement by torsion-meter are not treated. 
Another chapter gives some information regarding 
the gas turbine, and might well have been omitted. 



NATURE 


[September 20, 1915^ 




The volume has been used as a text-book in the 
United States, but we do not think that there is 
any dangler of its displacing British text-books in 
our own colleges. An appendix contains some 
■ exercises to Ije worked by the student, and there 
are others interpolated in the text and not always 
easy to find. 

Handbook jor Rangers and Woodsmen. By 
J. L. B. Taylor, l^p. ix + 420. (New York : 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1917.) Price 115. 6d. net. 

This is a handbook of pocket size, primarily in- 
tended as a vade-mecum on all subjects that may 
turn up in the course of the multifarious activ^es 
of the forest ranger or woodsman in the United 
States. It contains much information that is only* 
indirectly connected with forestry, and will be 
useful to travellers and settlers generally in the 
wilder parts of North America. 

The first part, entitled “Equipment,” deals with 
clothing, harness, and provisions. The next part 
is a guide to the construction of telephone lines, 
paths, roads, bridges, buildings, and fences, and 
treats, in addition, of blasting, concrete work, 
painting, and carpentry. The part called 
“General Field Work ” begins with riding, pack | 
animals, and waggons, and concludes with useful 
notes on felling timber, fighting forest fires, land- j 
surveying, and field cooking. The next part is j 
concerned with the care of horses, cattle, sheep, I 
and swipe, and gives an interesting description j 
of the various methods of identification of stock 
by branding, ear-marks, etc., and of the curious 
dodges resorted to by cattle-thieves. Another 
part deals mainly with human ailments and in- 
juries, reptiles, camp sites, and finding one’s way. 

It is here stated that two species of ant in Arizona 
and New Mexico throw up mounds, and in nearly 
every instance leave an opening at the south-east i 
side, presumably in order that the morning sun j 
may warm the runway sooner. 

The appendix contains many useful lists and 
tables, and concludes with a glossary of peculiar 
words in use in the Far West. The book is 1 
clearly printed on strong thin paper, and is Ulus- j 
trated with 243 appropriate figures and diagrams. ‘ 

LETTERS TO THE EDITOR. * 

[The^ Editor does not hold himself responsible for ; 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with ’ 
the writers of, rejected manuscripts intended for I 
thts or any other part of Nature. No notice is 1 
taken of anonymous communications.] 

The Audibility of Distant Gunfire. i 

The sound of gunfire from northern France might : 
be expected to be audible in Cambridge, for on the j 
occasion of Queen Victoria’s funeral the firing at j 
Portsmouth was clearly heard in this neighbourhood, | 
and even further north, near Peterborough, and the I 
distance from the battlefield is not much greater than ! 
that from Portsmouth. But I did not become aware ! 
of the sound until one day early in May last, when 
several volleys of guns were audible about midday. 
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i The sound was unmistakable for me, as 1 had heard the 
. Queen Victoria funeral guns at a distance of sixty miles- 
; (m Surrey), and thus recognised the phenomenon at 
' once. These particular volleys may have come from 
; a little skirmish at sea, or even from gun practice at 
I Shoeburjmess, for I heard no more for several days. 
However, they led me to listen carefully, and on the 
very still nights at the end of May I began to hear 
the gunfire from the battlefield. It was audible only 
1 on the south-east side of my house, and there chiefly 
in a re-entrant angle of the walls. 

I soon found (at the beginning of June) that the 
sound was astonishingly intensified in a garden latrine, 
which acted as a resonator like Mr. Carus-Wilson’s 
garage (Nature, September 6, p. 6), although it is but 
a tiny building, and differs in being built or brick and 
having a slate roof. Here the explosions were nearly 
as 4 oud and frequent as I afterwards heard them in 
; Kent. I compared the intensity of the sounds as- 
! heard at different windows of my house, and found 
it greatest at the basement, but only on the south-east 
! side of the house. I could not detect the sounds in a 
north-east basement room, so apparently the vibrations- 
' did not come through the earth. During June ami 
July the explosions b’icame ever more audible, until 
’ about July 29 they were evident even indoors at mid- 
day, above the murmur of distant traffic. Since the 
middle of August they have become less distinct and 
fewer, and now I can hear either none, or perhaps 
a few faint booms now and then. The sounds have 
been heard by other persons in and around Cambridge, 
especially in the villages, and I am informed that 
they have been detected so far north as Downham 
Market, in Norfolk. 

In July I spent a few days in Kent, visiting in 
quick succession Rochester, Maidstone, Ashford, Lydd, 
Tenterden, and Tunbridge Wells. I was unable to 
detect the sounds at Lydd. They were faint at Ash- 
ford and Tenterden, clear at Maidstone, more so at 
Rochester, and especially distinct at Tunbridge Wells, 
where they were audible through all street traffic. 
The spot where the sounds were most intense was 
the rocky combe at Rusthall, where the hollow, 
bounded by more or less perpendicular escarpments 
of rock, acted as a potent resonator. 

It is notable that Lydd is on the plain near the sea, 
Maidstone, Ashford, and Tenterden on the undulating 
Weald, and Rochester on a north-west slope of the 
Downs ; also that the Tunbridge Wells valley descends 
to the west, and the Rusthall valley to the 
north-west. Thus in those places where the sounds 
were most distinct the vibrations had travelled oyer 
high ground and arrived in a descending direction. 
There was no doubt as to the direction whence the 
sounds came. ^ Wherever the sounds were audible on 
open ground, in Kent or in Cambridgeshire, one could 
discern that they came from the south-eastern horizon, 
and through the air. F. J. Allen. 

Cambridge, September 15. 

Unusual Rainbows. 

With reference to my letter in Nature of August 30 
on the subject of “An Unusual Rainbow,” and to the 
replies which were given on September 6, I should 
like to mention that the sun’s altitude and the angle 
at which the primary bow met the reflected bow were 
only rough estimations. At the time when the pheno- 
menon was visible I had unfortunately no instruments 
at hand. Since then I have calculated the altitude of 
the sun from a knowledge of the ship’s position and 
ffie sun’s declination and hour angle, and have found 
it to be about 8® 5'. This gives the angle of inter- 
section of the bows as 24^° approximate^ which is 
more in agreement with my estimation. The surface 
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of the sea was remarkably calm at the time, and this 
no doubt accounts for the brilliancy of the bows, which 
are due to the reflected image of the sun. 

I wish to thank the readers of Nature who haye 
given explanations of the phenomenon, and to say that 
t^ese explanations have been much appreciated by my 
brother officers and myself. Allan J. Low. 

September lo. 


The Convolvulus Hawk-Moth. 

An unusual number of the convolvulus hawk-moth 
h.'is been noticed in this neighbourhood during the last 
month, and I venture to ask if a similar occurrence 
has come to light in other localities. 1 he recohl, 
which is by no means exhaustive, extends chi^y Some 
thirty miles along the coast, though some specinsonS 
have been captured twenty miles inland. It woulo^t>e 
of interest to know whether this is an immigrdtibn 
from overseas or whether any of your entomological 
readers can advance a reason for their appearance. j 

C. E. Robson. i 

Hancock Museum, Barras Bridge, 

Newcastle-upon-Tyne, September 14. 


EXAMINATIOI^S IN SECONDARY 
SCHOOLS. 

T he valuable Report published in 1911 of the 
Consultative Committee, of which the 
Right Hon. A. H. D. Acland was chairman, 
appointed by the Board of Education to con- 
sider the subject of examinations in secondary 
schools has borne tentative fruit in a series of 
regulations set forth in a circular of the Board, 
No. 996, dated May 25. This has now 
been given practical effect in the appointment 
of a Secondary-School Examinations Council, 
with the Rev. Wm. Temple, formerly head- 
master of Repton School, as chairman (see p. 58). 
The council is comprised of representatives of the 
universities, of the Teachers* Registration 
Council, of the Association of Education Com- 
mittees, of the various examination boards, and 
of the County Councils and Municipal Corporations 
Associations, but it contains no names directly 
representative of either boys* or girls’ secondary 
schools, or of the Associations of Headmasters and 
Headmistresses concerned with them, or that of 
a single headmaster. This fact tends to depriv'e 
the Examinations Council of much weight, and of 
that direct personal association with the problems 
of secondary-school life which the occasion 
demands ; and it would have been desirable also 
to include, especially in the present changed 
outlook and temper of employers, representatives 
o( the great industrial organisations of the country. 
For some unexplained reasons the provision for 
nomination by a standing coinmittee of profes- 
sional bodies has been withdrawn after consulta- 
tion with them. 

It may be remembered that the report 
of the Consultative Committee reviewed in 
detml the origin and development of the multi- 
plidty of external examinations of which the 
secondary schools in England are the subject, 
including the examinations of such bodies as , 
the College of Preceptors, the Oxford Delegacy, ' 
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the Cambridge Syndicate, the Public Services, 
the London and Provincial Universities, and the 
numerous professions which demand special 
entrance examinations. It discussed the evil 
effects of all these diverse examinations on the 
work and moral of the secondary schools, pre- 
venting them from realising their true purpose, 
and instituting aims other than those of the 
Efficient education and training of their pupils. 
It showed how, for example, the universities and 
the professions are to some extent defeating their 
own en^s by their demands upon the schools and 
by tl^^f conflicting requirements, reducing the 
time ‘available for methodical instruction and 
trainfhg, and leading to too early technical train- 
ing, ^iS^ich lowers the value of the finished 
^odi^cf the school as a whole. Striking 
figures were given showing the number of pupils 
who passed to the universities from 371 
secondary schools the subject of full inspection 
by the Board during the school years 1907-8 and 
1908-9. Out of 14,789 pupils who left these 
schools during those two years, only 400 went 
to the universities, or 2-7 per cent. 

A full consideration of all aspects of the ques- 
tion led the committee to the conclusion that, 
whilst external examinations were necessary and 
desirable in secondary schools, they must be 
brought under better regulations, reduced very 
largely in number, and intimately connected with 
a well-considered and adaptable scheme of 
I inspection, so as to ensure a sound basis of 
liberal education free from specialisation. The 
report suggested that an examination should be 
instituted for the award of a secondary-school 
certificate, with due regard to the pupil’s school 
record, open to candidates who have reached a 
class the average age of which is sixteen, and who 
have been in attendance at a secondary school for 
at least three years, and that the only other 
external examination should be one suitable to 
the attainments, general and special, of pupils of 
an average age of eighteen or nineteen in respect 
of whom a secondary-school higher certificate 
would be awarded. 

These examinations, closely linked with inspec- 
tion, it was suggested, should be organised by the 
Board of Education acting through an Examina- 
tions Council, which would include representatives 
of the universities, the professions, the local author- 
ities, the teachers in different types of schools, and 
other persons with practical experience of indus- 
trial and commercial life, as well as of the official 
experience of the Board itself. It should be 
entrusted with the necessary powers to carry out 
the main principles laid down in the report. 

In the concluding sentence of the report 
reference was made to the fact that seven years 
previously to its issue in 1911, namely, in 1904, 
this subject of the examinations in secondary 
schools had been referred to a like Consultative 
Committee and recommendations made, the main 
proposals of which were never embodied in prac- 
tical « action, and the committee plaintively urged 
that it could not contemplate the recurrence 
of such an unsatisfactory state of things, and 
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trusted that the Board would see that the necessary 
reforms were carried out ; yet nearly six years have 
elapsed since this second report was published 
before anything in the nature of effective 
measures is taken, due, doubtless, to the energy 
and enterprise which Mr. Fisher , is bringing to 
his arduous task. It is true that in July, 1914, 
a circular was issued. No. 849, giving effect to 
many of the recommendations of the Consulta> 
live Committee and inviting criticism and sug- 
gestions thereon, but leaving the important 
matter of finance undecided. The Board, how- 
ever, announced in a later circpjarj^ No*?, 933, 
issued in December, 1915, that, in view the 
situation caused by the war, its proposq^ em- 
bodied in Circular 849, in so far as t^^^ould | 
involve expenditure by the Board, nfuit Iwnaifi^j 
in abeyance, which meant the virtual withtfrawal 
of the proposals for reform. 

Recently, however, under the aegis of the present . 
President of the Board of Education, we have j 
the issue of Circular 996, in which the Board ! 
definitely stated that it would bring into actual 
operation, with due financial arrangements, its 
scheme of July, 1914, Circular 894, on August i, 
and that from that date the Board would 
undertake the functions and responsibilities of 
a co-ordinating authority for secondary-school 
examinations with the assistance of a body of 
persons to be called “The Secondary-School 
EIxaminations Council.” The circular stated that 
the council would be comprised of nine repre- 
sentatives of the various university examin- 
ing boards, four of the local authorities, four of 
the Teachers’ Registration Council, and one of 
the standing committee which, it was proposed, 
should be formed from the various professional 
bodies, with a suggestion that the number might 
be increased by representatives of other standing 
committees, such as the chambers of commerce, 
interested in the council’s work. The Board 
itself will be represented at the council meetings 
by such of its oflScers as it may choose to appoint 
to attend as assessors, who will have the right 
to speak, but not to vote. 

This circular marks an important step in the 
endeavour to bring order into the chaos which 
now besets and gravely hinders the work of the 
secondary school in respect of the numerous and 
often conflicting external examinations to which 
its pupils are subject in the endeavour to pro- 
ceed to the further studies for which it is the 
necess.yy preparation, and in so far as it suc- 
ceeds in this it is a step to be commended. It 
is now generally accepted by those competent to 
judge and by all but interested persons and 
bodies that the proper work of the secondary 
school is to promote upon the basis of liberal 
studies the formation of character, the develop- 
ment of the imagination, and the due training 
of the intellectual faculties. The new Advisory 
Council does not appoint its own chairman, who 
is the nominee of the Board. Clauses 7 
and 8 define the responsibilities and functions of 
the council, and give power to the officers of the 
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Board who attend its meetings to require when 
they tbink fit that questions of principle or policy 
shall be referred to the Board. 

The importance of this Advisory Council 
w'ould appear to indicate that the representation 
of the universities should have been direct and 
not through the medium of their examination 
boards, and it would appear that neither in the 
case of the professional bodies concerned nor in 
that of the teachers is the representation 
adequate to the important interests involved. 
Surely so grave and dignified a body should have 
b^n left free to nominate its own chairman with 
the.^lijpj^oval of the Board. The constitution of 
theV ne^ committee would appear to make it 
largely subservient to the Board and to deprive 
it of that independent character which the 
importance of its responsibilities demands. 

It is surely worthy of consideration whether 
the time has not arrived with regard to the 
secondary schools, of which more than 1000 are 
approved as efficient by the Board, for a further 
step to be taken, thoroughly safeguarded by a 
sound and effective system of inspection, which 
would have the important effect of tending to 
extend the school life, now lamentably low, and 
raising the quality of the instruction. We refer to 
the introduction of the principle, first, that the 
school should be recognised by the university 
within the area of which it is situated as fully 
complying with a recognised standard as to its 
staffing, equipment, and the duration and quality 
of its courses of study; and, secondly, that the 
.scholars passing satisfactorily through its 
courses year by year shall at the close of the final 
year be entitled to a certificate and be qualified 
to proceed to, higher and more specialised studies 
in any university of the United Kingdom in any 
of its faculties, and shall also be eligible for 
entrance to the examinations leading up to mem- 
bership of the various professional bodies and 
societies. 

LOeVSTS.^ 

'^HE International Institute of Agriculture, 

^ Rome, has issued a memoir summarising 
published and communicated information relating 
to ^ locusts ; this has been compiled by Prof. 
Trinchieri, not only from literature, but also from 
information obtained by direct inquiry from 
countries adhering to the institute. The memoir 
will be valuable to all who have to do with fight- 
ing locusts, and the information collected is put 
in a form readily accessible and easily consulted. 
One criticism is possible, and it is one important 
to working entomologists : the term “sauterelles,” 
or locusts,” has not been clearly defined to 
mean species that have the habit of migrating in 
swarms only ; and while some countries have in- 
cluded non-swarming “grasshoppers” \e.g. all 
fbe^ Pb^sgonuridsc), others have deliberately 
omitted all but the real “swarm-migrating ” 
locusts. There are probably not more than six- 

- * ,contre le* SAuterel'oi dans las divers Pavs ’’ /Rnm* 

Institut International d* Agriculture, 1916.) ‘ 
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teen species of “locust** on the earth, but the 
memoir lists iia of the family Acridiidae (called 
Locustidm). Allowing for this, the memoir pro- 
vides an excellent summary of habits, life- 
histories, remedies, and international co-opera- 
tion. 

It is curious that human ingenuity has not 
succeeded in controlling locusts, or even in 
understanding why an insect, normally wide- 
spread in small numbers, becomes enormously 
abundant, packs into swarms, and migrates over 
really enormous distances. One reason is that 
no single observer in his lifetime can get a long 
enough experience to be able to estimate the 
value of the different factors that govern these 
outbreaks ; they are probably so diverse that a 
very minute knowledge of local conditions is 
required, and in any one locality there may not 
be sufficient outbreaks during a single working 
lifetime. So we still know very little of the con- 
ditions producing outbreaks, or the means of 
anticipating them and preparing for them. The 
methods in use are most diverse and as a rule 
extremely simple. In India troops have been 
turned out to fire volleys of blank cartridge to 
divert a swarm; while in Morocco cultures of 
Coccobacillus acridiorum have been used with suc- 
cess. These two represent the extremes of sim- 
plicity and of scientific achievement ; but a 
perusal of this memoir shows that the locust 
problem still remains and looks like doing so. 
As the author says, “ II cxiste toujours une ques- 
tion des sauterelles,*’ and in the main the pest 
must be fought in every country with simple, 
homely methods devised to suit the local circum- 
stances : the arsenic-treacle method succeeds in 
South Africa, but not in India; the method of 
“mopping up ’* hoppers in Bombay with a bam- 
boo frame and bag is useless elsewhere ; and 
there is no one method that stands out definitely 
as likely to be valuable. 

To the economic entomologist, who is prob- 
ably a member of an agricultural department, , 
locusts present a serious problem, calling for j 
whatever ingenuity he possesses. In 1903 there 
broke out in Bombay a « plague of locusts of 
unknown habits, which actually flew about for 
eight months before laying eggs, and then sud- 
denly the entomologist was called on for a means 
of dealing with hoppers about to hatch from 
eggs laid over 150,000 square miles of country. 
Such occasions are crises in the life of the en- 
tomologist, and we commend Prof. Trinchieri*s 
summary as a welcome source of inspiration when 
faced with an outbreak. 

In his last section the author discusses shortly 
the value of international co-operation, a matter 
that has been prominent since the Phytopatholo- 
gical Conference was held in Rome. Sixteen 
countries have answered in the affirmative the 
institute *s query as to their willingness to co- 
operate against locusts. The value of such | 
cooperation lies in the intelligence mutually i 
given as to the occurrence of locusts, and this { 
would be most, valuable. It is useless discussing | 
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this at present. Locusts do not respect interna- 
tional boundaries or join the Entente; but it is 
a part of the valuable work done by the institute 
that we should have these memoirs and be pre- 
pared for international co-operation when other 
circumstances render it possible. H. M.-L. 

BIRD MIGRATION IN CENTRAL SWITZER- 
LAND IN RELATION TO METEOROLOGICAL 
CONDITIONS/ 

' f 'HE relation of bird migration to meteorological 
conditions has been considered, of late years, 
an important part of the study of the movements 
of birds, and various theories have been 
advanced to explain _ their interrelations. In 
1 the memoir before us Dr. Bretscher deals 
very fully with the arrival in spring and 
departure in autumn of the summer visitors to 
Central Switzerland. In relation to these he 
treats of bird migration and atmospheric pressure, 
wind, atmospheric precipitation, temperature, etc., 
and under each heading he has tables of statistics 
in support of the statements in the text. By 
tables I and 15 he shows that the pKDsition of 
barometric depressions within the area has, as 
we should expect, no influence on the arrival of 
the summer migrants and their departure in 
autumn. In tables 3 and 4 he discusses the in- 
fluence of direction and strength of the wind, and 
concludes that, in Central Switzerland, migration 
proceeds irrespective of the direction of the wind, 
and that, unless the force be so great as to be a 
hindrance, the influence of this, too, may be re- 
garded as a negligible quantity. The fourth 
section deals with atmospheric precipitation in 
relation to bird migration ; as the author tells us 
in Switzerland even keen ornithologists stay at 
home in wet weather, we are not surprised to find 
that they have few direct records of migration in 
rain, snow, or fog, and he himself says, further 
observations on this subject are wanted. 

What strikes one as being the most interesting 
of any of the sections are those on spring and 
autumn migration in relation to temperature. 
Dr. Bretscher gives many interesting tables show- 
ing the number of observations on the movements 
of each species under each degree of temperature 
Centigrade. These indicate the maximum and 
minimum between which migration takes plaqie, 
the gradual increase to the most favourable^ 
migration temperatuie, and the decrease after thj^s,. 
is reached. Here we see that birds migrate be- 
tween certain temperatures, which vary according 
to the species; thus, the blackbird and song- 
thrush i>erform their migrations at a lower 
temperature than the insect-eating warblers. 
.■\nother aspect is presented on table 9, namely, 
the duration of the migration period in relation to 
the average temperature, and the author here 
comes to the conclusion that the two are not 
correlated ; thus the warmest average temperature 
does not necessarily coincide with the shortest 

1 “ Der Vofijelziig im ^hweixeriftchen Mittelland inseinem Ziisarhnif nhang 
mil den Witterunjrsverhahnissen/’ Von Dr. K, Brettcher. Nouveaux 
m^motres de la SocKU Helv^tique des Sciences nature! les, vol. li., mem. 3 . 
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migration period, nor does a cold spell mean a 
lengthening of the time over which the migration 
extends. Table lo shows the difference of tempera- 
ture of the migration day and that directly pre- 
ceding it, and purports to prove that it is the 
temperature of the moment, not that which went 
before, which incites birds to migrate. It seems, 
however, as if the author had somewhat confused 
the issue; it cannot be the temperature at the 
point of arrival which incites the bird to begin 
its migration in spring. After this we have the 
various migration dates compared for Switzerland, 
liungary, Bavaria, and Wiirttemberg, though as 
the last has only three entries we think it might 
have been omitted. 

In conclusion, the author indicates his convic- 
tion, which is probably shared by most ornitholo- 
gists, that the real incentive to migration is 
not to be found in outward circumstances, but 
must be sought in physiological conditions. The 
outward conditions, including food, do un- 
doubtedly have some effect upon it, but do not 
produce the necessary impulse. Though there is 
perhaps nothing startlingly new in this pamphlet, 
yet it is a welcome addition to the literature relat- 
ing to migration ; it shows much careful work, 
and the fact that Dr. Bretscher refrains from 
drawing more than very tentative conclusions adds 
to, rather than detracts from, its value. He 
realises that it is not possible to come to any 
definite solution of the problem he is studying 
without observations — and, we would add, 
meteorological data — ^made over a much wider 
field. W. E. C. 


CONTRIBUTIONS TO EMBRYOLOGY/ 

O money given by Mr. Carnegie for the 
^ ^ furtherance of scientific research is likely to 
yield better interest than that invested in the 
Department of Embryology in the Carnegie Insti- 
tution of Washington, D.C. The nucleus of the 
department was formed by the collection of human 
embryos assembled by Prof. Mall when he held 
the chair of anatomy in Johns Hopkins University, 
Baltimore. It took Prof. Mall ten years to collect 
his first hundred specimens; five years to collect 
the second hundred ; three years for the third ; and 
two years for the fourth hundred. Since his col- 
lection was taken over by the Carnegie Institution 
four hundred specimens have been gathered each 
year. The collection of material is now the most 
extensive and the equipment the best of any em- 
bryological department in the world. Speci- 
mens are being gathered from all parts for 
the study of “racial embryology” — an untouched 
field of research. New technical procedures are 
being introduced to enable workers to reconstruct 
the different parts of the embryo with much greater 
accuracy than had been previously possible. 

The two volumes here noticed contain an ac- 
count of recent researches carried out by workers 
attached to the department of which Prof. Mall is 
the director. The director (limself contributes 

^ ^‘ConltihoiiofH to Embryology." Vots. iv. arid vt. (Carnegie Inslicotion 
of Wathington» 1916-17.) 
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two papers — one on the origin of the “magma 
reticule,” which is present in normal embryos, but 
j is particularly abundant, as Giacomini had noted, 

' in pathological human embryos. His second paper 
is a description of the condition of cyclops as seen 
in early stages of human development. Mr. R. S. 
Cunningham describes the development of lym- 
phatics in the lung — a paper which is interesting 
not only from a theoretical, but also from a practi- 
cal point of view. Dr. Florence Sabin gives an 
j account of a prolonged series of investigations 
: concerning the origin of blood-vessels, and reaches 
' some unexpected conclusions regarding the 
earliest blood channels which appear in the head 
and brain. Certain channels which at first serve 
; as veins appear afterwards to be converted into 
arteries. 

All the papers represent a high grade of work- 
manship, and no pains or expense have been 
spared to obtain accuracy and finish of illustration. 

A. K. 


NOTES. 

The succession of M. Painlev<i to the Premiership 
of the French Government ou^ht, even in this country, 
i to excite the interest Jind friendly sympathy of the scien- 
tific world. The new Premier is a member^ of the 
Paris Academy of Sciences, and a mathematician of 
I world-wide reputation ; besides contributing to the 
! literature of his subject, he has held, until quite lately, 

! two of the most important mathematical chairs in 
■ France. To construct a similar case in our own 
i country, we should have to suppose our Prime Minister 
^ to be a man like the late H. J. S. Smith, or Sir 
' William Ramsay; could anything more improbable' be 
thought of? Yet the evidence is steadily growing that 
men of the so-called professorial tyjie may show them- 
selves eminently capable of directing public affairs ; 
President Wilson is a conspicuous example, and as 
time goes on the number of such cases is certain to 
increase. We feel that, on behalf of English men of 
; science, wo may congratulate, not only M. Painlev4, 
but even France hersrif, on this appointment; and we 
confidently hop*, that the sequel will justify it, and 
help to make average citizens understand the value, in 
all national affairs, of a strictly scientific habit of mind. 

Under the heading of “New German Chemical 
j Discoveries,” the Times of September 14 quotes' from 
! the Neue Ziircher Zeitung a review of German activi- 
ties in technical matters in the field of war economics. 
It is stated that by the use of liquid sulphur dioxide 
, viscous golden-yellow mineral oils are being extracted 
; from coal; the yield, however, is small, 5 kilos, per 
' metric ton. This is equivalent to about ij' gallons per 
! imperial ton, and is a striking commentary on the 
I shortage of such oils in Germany. The refining of 
j petroleum oils by this solvent had already been placed 
I upon a commercial footing under the Edefeanu patents, 

! but the outbreak of the war interrupted the develop- 
j ment of the process, which depends on the preferential 
solvent action of the liquefied gas on certain classes of 
I hydrocarbons and sulphur compounds, enabling the 
removal of those which ^ive rise to a smoky flame, 
together with the objectionable sulphur compounds. 
In a series of Howard lectures (Roy. Soc. Arts, 1916) 
Prof. Brame suggested the use of this solvent as being 
I the most promising for the extraction of certain con- 
stituents of coal in future investigations ; it is therefore 
of some interest to find that commercial application of 
liquid sulphur dioxide is now yielding these hydro- 
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carbon oils. A further quotation refers to the produc- 
tion of liquid hydrocarbons from naphthalene ^ heat- 
ing under pressure with aluminium chloride. There is 
little novelty in thb, for aluminium chloride has been 
very largely resorted to in the chemistry of hydrocarbon 
oils. It is stated also that a process has been dis- 
covered by which nearly twice the usual ahiount of 
ozokerite can be obtained from lignite distillation, but 
no indication of the method is given. 

The Deputy-Controller for Auxiliary Shipbuilding, 
Admiralty, has appointed Lt.-Col. J. Mitchell Mon- 
crielT to be Director of Engineering Work, to deal 
generally with all civil engineering matters which may 
arise in connection with his department. 

The Board of Agriculture and Fisheries directs, the 
attention of English nurserymen and other persons to 
the regulations issued by the Government of the 
Dominion of Canada which prohibit the importation 
of all five-leaved species of the genus Pinus, and also 
all species and varieties of currants and gooseberries 
into Canada. The importation of all pines and ribes 
(currants and gooseberries) into the United States of 
America has already been prctfiibited. 

The American Museum of Natural History has 
received a telegram from Mr. Donald B. MacMillan, 
leader of the Crocker Land Expedition, in which he 
gives an account of the latest discoveries made by his 
party. He defines the position of two new islands, 
and reports important surveys of the coast of Ellesmere 
Land. Two islands described by earlier expeditions 
cannot now be found in the positions marked on the 
charts. There has been discovered an enormous 
glacier, second only in size to the Humboldt. Mr. 
MacMillan has named it the American Museum 
Glacier. 

The seventieth birthday of Prof. S. Hoogewerff, 
formerly rector of the Technical High School of Delft, 
was recently celebrated by his friends and pupils. 
Prof. Holleman briefly reviewed Hoogewerff ’s work, 
carried out conjointly with the late Dr. Van Dorp, on 
the cinchona alkaloids, on tsoquinolinc, and on the 
production of anthranilic acid from phthalimide. The 
latter reaction became a step in the manufacture of 
synthetic indigo. On behalf of a number of Dutch 
chemical firms, Dr. Van Linge, manager of the 
Maarssen quinine works, announced that more than 
Hoool. had been subscribed for the foundation of a 
prize for chemistry at the Technical High School at 
Delft, in order to commemorate Prof. Hoogewerff’s 
services to this institution and to Dutch chemical 
industry. 

Mr. Hodge, Minister of Pensions, stated to a depu- 
tation received by him on Monday that he proposed to 
take immediate steps to seek the necessary funds for 
the establishnient of a National Experimental Labora- 
tory which might ultimately become a national factory 
for manufacturing limbs. For the present, however, 
he was opposed to the establishment of a national 
factory. It was, in his view, essential that the Com- 
mittee of Management of the National Laboratory 
should be small, representative of surgeons and 
mechanical experts, and distinct from any committee 
managing hospitals for limbless men. The Laboratory 
Committee would be directly responsible to the Minis- 
try of Pensions, and would be empowered to ensure 
that the improvements which they recommended should 
at once be introduced into the manufacture of artificial 
limbs. 

The Indian Government is often called on to do 
curious pieces of work in connection with its policy of 
toler^ttion towards the myriad religions of the Empire. 
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The route to the sacred temple at Badarinath, in tihe 
Lower Himalaya, has from time immemorial attracted 
large bodies of pilgrims. It starts from Hardwar, 
where the Ganges emerges from the hills into the 
plains, andr is 338 miles in length. The route is also 
valuable, as it attracts a considerable trade from Gar- 
tok over the Niti Pass. The road was so dangerous, 
partly owing tp damage suffered in the great flood 
caused by the rupture of the dam of the Gohna lake 
in 1894, that serious loss of life was annually reported. 
The Indian Government has now intervened, and by a 
grant from public funds, aided by a subscription from 
a Hindu merchant of Calcutta, this famous route has 
been realigned, improved, and provided with iron 
bridges to replace the former dangerou.s structures of 
bamboo ropes. The road is now open for pony traffic, 
and the new regulations secure the comfort of the 
pilgrims and proper sanitation. 

In the Fortnightly Reviav for September Viscount 
Bryce discusses a list of fourteen persons on whom the 
epithet “great” is usually conferred. He points out 
that there has been an element of chance in the 
bestowal of this title; some were second-rate men, and 
a good many of first rank have not received it. It has 
been bestowed on men of action rather than on men of 
thought, and no Shakespeare, Dante, Socrates, Bacon, 
Kant, Newton, or Leibniz appears in the list. All, 
except two Popes, have been rulers or conquerors; and 
moral excellence, nobility of soul, or devotion to duty 
has had little to do with the conferment of the honour 
of greatness. “To have founded a nation, as did Wash- 
ington, to have saved a nation from disruption, as did 
Lincoln — these are achievements which make renown 
immortal. The epithet has ceased to be attached to 
famous names since the death of the last who received 
it — Frederick William of Prussia. But had it been 
given to any since his day, none would have deserved 
It better than these two, George Washington and 
Abraham Lincoln.” 

The Psychological Bulletin (vol. xiv.. No. 7) gives an 
account of the problems incident to the war which are 
of a psychological nature, and outlines the steps taken 
by a special committee in the United States to assist 
the military authorities with these problems. Problems 
suggested by military officers are referred by the com- 
mittee to appropriate individuals or institutions for 
immediate attention, and the chief psychological labora- 
tories of the country have been offered for such use 
as the military situation dictates. It is proposed to 
appoint a committee on psychology for the National 
Research Council, while special committees are to be 
organised to deal with various important aspects of the 
relations of psychology to the war, e.g. the psycho- 
logical examining of recruits, the selection of men for 
tasks requiring special skill, psychological problems of 
aviation, problems of shock, re-education and 
vocational training, problems of recreation in the Army 
and Navy, problems of emotional stability, fear and 
self-control, acoustic and visual problems of "military 
importance. It will be seen that the list is comprehen- 
sive, and it is asserted that already a new method of 
selecting officers devised by a psychologist is in use in 
many of the officers training camps. It is no longer 
a problem of inducing the American military authori- 
ties to accept methods of psychological measurement, 
but primarily one of meeting their expressed needs and 
requests for assistance. 

One of the remaining unknown regions in tropical 
Africa was explored in 1915, when Mmor Cuthbert 
Christy made a journey along the Nile-Congo water- 
shed on behalf of the Sudan Sleeping Sickness Com| 
mission. Major Christy contributes a paper on the 
subject, accompanied by a new map, to the Geograph- 
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ical Jou/nal for September (vol. I., No. 3). From the 
Lado Enclave north-westward to about lat. 7° N. the 
divide proves to be a continuous and more or less level 
strip of high country, covered with open savanna and in 
places as much as two miles in width. The fact that 
It is level and continuous makes this watershed im- 
portant as a possible railway route, provided only that 
the unexplored northern part proves to have the same 
nature as the southern part. There is an ample water 
supply and plenty of good timber along tne route. 
Major Christy suggests that a line should be built 
from El Fasher in Darfur, to which the Khartoum-El 
Obeid line is now being extended, along the Congo- 
Nile watershed to the Nile at Redjaf or Wadelai, and 
thence by the rift valley to Lake Tanganyika. This 
would be a longer tut more practical route between 
Egypt and the lake region than the old project, which 
would entail almost insuperable difficulties in the sudd 
regions of the middle Nile. The map accompanying 
the paper is based on a prismatic compass traverse. 
No astronomical observations were taken. 

It is announced by the Times that Sir Arthur Steel- 
Maitland, Under-Secretary for the Colonies, will 
be the Parliamentary Secretary of the new de- 
partment which is being created to improve our 
commercial intelligence system, and that his successor 
at the Colonial Office ^will be Mr. W. A. S. 
Hewins. The Commercial Intelligence Department 
will eventually comprise the existing Department of 
Commercial Intelligence of the Board of Trade and the 
Foreign Trade Department of the Foreign Office, and 
will take over such of the staff and records of the War 
Trade Intelligence and Statistical Departments as may 
be available and required. The official head of the 
department will be an officer appointed jointly by the 
President of the Board of Trade and the Secretary of 
State for Foreign Affairs, working under the new Par- 
liamentary Secretary. The appointment and control of 
the Trade Commissioners within the Empire will, as 
at present, rest with the Board of Trade, and the 
appointment and control of the Commercial Attaches 
and Consular Service with the Foreign Office, but the 
work of the new department will comprise all matters 
dealing with commercial intelligence, and, so far as is 
necessary for that purpose, it will give directions to the 
oversea services and make the necessary arrangements 
for keeping them in close touch with the commercial 
classes m this country. The department will be assisted 
by an Advisory Committee of business men, and it is 
hoped that it will be possible to arrange for a sub- 
committee of this committee to meet at frequent in- 
tervals in order to advise the department on its current 
work. 

CORRESPONDENT of the Pioneer Mail of -August ii 
shows that there are still some unexplored byways in 
the study of the animals of India. The lion is believed 
to be now confined to the Gir forest of Kathiawar, but 
news has been received of the discovery of the skin of 
an animal supposed to be a lion in Assam. In the 
Kha.sia Hills there were said to be animals like small 
pigs, but with feet like dogs. These have now turned 
out to be badgers. The one-horned sheep of Nepal 
was at one time regarded as fabulous, but ten years ago 
it was found to be a fact, and the writer states that he 
possessed two specimens, one of which was sent to 
the experimental farm at Shillong, where it probably 
may still be examined. 

The alertness of the United States Bureau of 
Fisheries and the thoroughnes.s of its operations are 
well illustrated in the issue of California Fish and 
fSame for July, whene Mr. J. N. Cobb directs attention 
I9 the wholesale waste of fishery products which could 
welt be turned to profit. In the salmon fisheries of the 
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Pacific coast, he remarks, 140,000,000 .salmon were 
taken during 1913. The preparation of these fish for 
the market resulted in the loss, , in the form of offal, 
of no fewer than 101,186 tons, all of which could have 
been ‘‘worked up into merchantable products.” Mil- 
lions of pounds of salmon eg^s, now run to waste, 
could, he insists, be converted mto caviare. In Siberia 
during thi^ yearmo fewer than 259 tons of such ec 
were thus prepared, as against 24,000 lb. on the Padfic 
coast of America. The rest of the offal, he suggests, 
should be converted into fertiliser and oil. Alaska 
harbours enormous numbers of trout, representing four 
species, all of which could be canned, as are the salmon 
further south. No less neglected, he shows, are vari- 
ous species of the Mollusca and Crustacea. He also 
advocates the use of whale meat and the skins of hair 
seals for leather. Finally, he points out, there are 
great possibilities for the use of the various kinds of 
seaweed. These we in this country could also profit- 
ably adopt. 

The gipsy moth, Porthetria dispar, was accidentally 
introduced from Europe into Massachusetts in 1868, 
and is now widely spread ^thi’oughout eastern New 
England, where the caterpillars annually defoliate and 
kill many broad- leaved trees. The State of Massa- 
chusetts has spent more than 1,000,000 dollars in 
unsuccessful efforts to exterminate this pest, which 
does so much damage to shade and fruit trees. It has 
lately invaded the forests, attacking especially oak, 
aspen, poplar, beech, lime, and birch. It is impos- 
sible, on account of the expense, to have recourse in 
the forests to the spraying methods which are useful 
in orchards and city avenues. Messrs. G. E. Clement 
and Willis Munro, in U.S. Dept, of Agriculture 
Bulletin, No. 484, give the results of their investiga- 
tions as regards the liability of the various forest trees 
to attack, and propose certain measures of defence, 
which depend mainly on the elimination by felling of 
species sought after by the larvae, and on the cutting 
of dead and dying trees generally. In this region 
the problem is complicated by the presence of two 
other exotic plagues, the chestnut-bark disease, sup- 
posed to have been introduced from Japan, and the 
white pine blister rust, which was imported with 
nursery stock from Germany. These two fungoid 
diseases arc so serious as to endanger the continued 
existence in the United States of two valuable timber 
trees, the chestnut and the white pine. 

The seat of the olfactory sense in spiders, hitherto 
a matter of speculation, seems to have been determined, 
at least in the trap-door spiders, by Mr. John Hewitt, 
who describes his investigations on living spiders in the 
South African Journal of Science for March, which has 
just reached us. From Mr. Hewitt’s experiments with 
scent-tipped rods there appears to be no doubt 
that this sense is located in the feet, and more directly, 
perhaps, in the ‘‘ scopula ” — the pad of fine and speci- 
ally modified hairs seated on the lower and lateral sur- 
faces of the tarsi. Whether females lack this sense 
or not is a matter for conjecture. At any rate, they 
do not respond to the tests which so readily stimulate 
the males into action The author suggests that it is 
by the sense of smell that the males find their mates. 
I? thfs be so, then it^ would appear that the females 
remain odourless during their periods of sexual in- 
activity, for males used in these experiments showed 
no sign of response when placed near females. When 
placed on a tablecloth having a woolly surface males 
at once adopted the characteristic courting attitude, 
the Appropriate movements being apparently stimulated 
by the likeness of the fibres of the cloth to the threads 
set free by the female in her immediate neighbourhood 
when desirous of mating, at which time the male also 
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releases threads from the spinnerets. Mr. Hewitt’s 
observations, though briefly stated, are sure to attract 
the attention, not only of students of the Arachnida, 
but also of all who are interested in animal behaviour. 

Mr. G. F. Becker (United States Geological Survey, 
Professional Paper 98— N) investigates the “ Mechanics 
of the Panama Canal Slides,” and concludes that “a 
limit is set to the vertical height of a clU^or [of?] 
any rock.” This limit allows a face of 3700 ft. in 
granite, which is well above that of El Capitan in 
the Yosemite Valley. When breaks have opened 
parallel to the rock-face, a horizontal shear has started 
at the base of the cliff, and outward movement can 
be checked only by the removal of material and the 
sloping back of the surface of the unstable mass. 

We have received a cop 7 of a publication of the 
Carnegie Institution of Washington entitled ‘‘A His- 
tory of Transportation in the United States before 
i860.” The large volume, which is the work of many 
authors, has been put together and edited by Miss C. E. 
MacGill. The development of transportation is traced 
from the trails of the earliest settlers, through later 
roads, turnpikes, and canals, to modern^ railways. 
The study is mainly historical and economic, but the 
geographical point is not lost sight of, particularly in 
the chapters on the early trails and on the canals and 
waterways. Coloured maps show the navigable rivers 
of the United States, the canals, and the railways in 
operation in 1840, 1850, and i860. There is a biblior 
graphy of several hundred entries and a full index. 

The United States Coast and Geodetic Survey cele- 
brated the centenary of its commencement on .April 5 
.and 6, 1916, and the addresses which were then de- 
livered have been recently published by the Survey. 
These addresses summaiise the past work of the Coast 
and Geodetic Survey in the fields of geodesy, verifica- 
tion of standards, terrestrial magnetism, hydrography, 
tidal investigations, etc. They give a convenient sum- 
imary of the work which has been accomplished, and 
we notice that throughout its history the Survey has 
-always given a prominent place to investigation and 
-research, while the design and improvement of instru- 
CTients for the execution of the highest class of geo- 
jphysical operations have been kept in mind, and much 
has been done in this direction. 

When the new Swedish State Museum of Natural 
•History was opened to the public the palaeobotanical 
•department was not complete, owing to the illness of 
Prof. Nathorst. The collection, which, besides fossil 
Iplants, contains also the recent Archegoniates, has now 
been arranged in its new quarters, which are appro- 
priately adorned by busts of A. E. Nordenskiol'd and 
Oswald Heer, as well as by coloured pictures of past 
floras. The small collections of fossil plants which 
belonged to Swedenborg, Per Hasselquist, Hisinger, 
and others are kept together for the sake of their 
historical -interest. The remaining exhibited fossils 
•are arranged .in two series. One, in cases along the 
■walls and by the windows, is systematic, and repre- 
sents the morphological development. The divisions 
adopted are : Equisetales, P^eudoborniales (a group 
hitherto found only in the Upper Devonian rocks of 
Bear Island), Lycopodiales, Filicales, PteridosperineaB, 

' Cveadophy ta, Ginkgogales, Cordaitales, and Conifer- 
ales. Tliie other half of the collection is arranged 
•stratigraphically, and occupies several cases in the 
middle of the hall. The main study-series are in other 
rooms. Thaiiks to the energy of Prof. Nathorst, all 
these series are not only remarkably rich, but also of 
bigh scientific vdlue from both the geological and the 
'botanical aspect, and it is nepdless to add that the 
department » "fully provided with laboratories and all 
that is required for the care of soi important a collec- 
ition. 
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In order, to release part of the large quantity of grain 
used in distilleries and to augment the food supplies 
of the country a reduction of the amount of potable 
spirits produced has been enforced. One of the conse- 
quences of this restriction was the curtailment of the 
output of yeast available for bread-making. To meet 
this possible difficulty Mr. Julian L. Baker was asked 
by the Royal Commission on Wheat Supplies as to the 
possibility of using brewers’ yeast for the purpose. The 
results of his investigations are published in the Journal 
of the Society of Chemical Industry for July 31,. The 
conclusions drawn are : (i) That a mixture of distillers’ 
yeast and brewers’ yeast (from any part of the United 
Kingdom) will effect a satisfactory fermentation of 
dough, the brew-ers’ yeast being contributory to the 
fermentation and not merely a diluent ; (2) that, using a 
mixture containing 33 or 50 per cent, of brewers’ yeast, 
the doughing period will be slightly prolonged (about 
I 20 per cent.) if the yeast rdte is low; (3) that brewers’ 
yeast alone is useless in the ordinary ” quick doughing ” 
process, but with it good loaves can be made *of a 
“slow dough”; (4) that a deficit in the supply of dis- 
tillers’ yeast to bakers could be met by means of 
brewers’ yeast within certain limits; (5) that brew’ers’ 
yeast alone will produce palatable loaves; and (6) that 
with the present output of beer 200 to 250 tons of 
brewers’ yeast per week would be available for bakers 
1 at a much lower price than that paid for distillery 
i yeast, of which 700 tons are used weekly. In order to 
avoid the risk of imparting a yeasty and bitter flavour 
! to the bread, the brewers’ yeast should be washed with 
I a dilute solution of salt and then submitted to a short, 
brisk fermentation in a dilute mash-tun wort. Mr. 
Baker is of the opinion that bakers could use a mixture 
of equal parts of brewers’ and distillers’ yeast without 
j any serious inconvenience to their trade or disadvantage 
j to the public. 

That caustic soda solutions at temperatures in the 
neighbourhood of 100” C. produce brittleness in soft 
j steel has long been known and has been the subject 
j of several investigations. No satisfactory explanation 
j has yet been reached, and the matter has been recently 
! taken up by Prof. S. W. Parr and further investigated, 
j The account of his work is published in Bulletin 
No. 94 of the Engineering Experiment Station of the 
University of Illinois. That the embrittling effect of 
caustic soda is due to the evolution of hydrogen and 
its absorption by the steel in the nascent state is 
generally conceded. The author shows that during 
the action of the alkali at 100° C. the electrical poten- 
tial of the steel is considerably raised, and that it ex- 
tends from the surface into the specimen for a distance 
of, at any rate, 0-30 in. This increase is also 

brought about by immersion in dilute acids and by 
cathodic polarisation. The potential is in all cases 
higher after treatment of any sort that evolves nascent 
hydrogen, and this fact points to the occurrence of a 
molecular change in the steel. This high potential 
disappears in many cases after a lapse of time, and 
after heating to from 100° to 200° C. in air, but no 
relation was established between its presence and the 
existence of brittleness. Indeed, the author states 
that the potential increased long before brittleness was 
manifested. By using sodium dichromate as a de- 
polariser in the caustic soda solutions the author found 
that the rate of corrosion at 280° C. was much dimin- 
ished, and that the toughness of the steel, as judged 
by the repeated bending test, suffered no deterioration. 
A complete explanation of the cause of brittleness is 
still to seek. 

In Bulletin No. 95 of the Engineering Experiment 
Station of the University of Illmois Messrs. 'Yensen 
and Gatward describe the results of a research on tfw 
properties of iron-aluminium alloys. The alloys were 
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made in magnesia crucibles heated in an Arsem 
vacuum furnace by melting- pure iron and afterwards 
dropping in aluminium, the latter being suspended 
in the form of wire or rod from a very fine wire 
extended between insulating posts which passed 
through the cover of the furnace. At the required 
moment this was fused. In this way alloys containing 
up to 13 per cent, of aluminium were obtained, ana 
are stated by the authors to be less contaminated with 
impurities than any previously made. The alloys 
classed as uncontaniinated contain from ooi to o-oa 
per cent, of carbon. Other alloys containing more 
carbon are classed as contaminated and are used to 
show the effects of carbon. Aluminium is a more 
powerful deoxidiser than silicon and does not com- 
mence to combine with iron until all the oxides present 
have been reduced. It forms solid solutions with iron 
throughout the range studied. The alloys have been 
studied chiefly from the point of view of their mag- 
netic properties. Aluminium, like silicon, has a bene- 
ficial effect when added in small quantities. The best 
alloy obtained, containing 0 4 per cent, of aluminium, 
has a maximum permeability above 35,000 when 
annealed at iioo°C. The hysteresis loss for B. max.®* 
10,000 and 15,000 is 450 and 1000 ergs per c.c. per 
cycle respectively. The specific electrical resistance 
increases, about 12 microms for each per cent, of 
aluminium added up • to 3 per cent. Above this the 
rate of increase falls off gradually. 

Owing to the shortage of superphosphate prepared 
in the ordinary way with sulphuric acid various sug- 
gestions have been made to supply the deficiency (such 
as the action of nitre-cake on rock phosphate), or to 
use what ordinary superphosphate there is available 
to the greatest advantage. For the latter purpose ad- | 
mixture with insoluble phosphate has been advocated. 
Concerning this proposal, the results obtained by Mr. 
G. Scott Robertson (Journal of the Society of Chemical \ 
Industry, June 30) are of considerable importance,. Mr. ; 
Robertson finds that when ordinary superphosphate is 
mixed with basic slag the greater part of the water- '■ 
soluble calcium phosphate contained in the former 
reverts to the insoluble form almost at once by the ! 
action of the free lime in the basic slag, w'hilst on ■ 
keeping the mixture a slower change in the same direc- 
tion is observed Thus when a superphosphate con- 
taining 26 per cent, of water-soluble calcium phosphate : 
w^as mixed with an equal quantity of basic slag (con- j 
taining 1-7 per cent, of free caustic lime), the mixture, , 
instead of containing 13 per cent, of water-soluble ■ 
phosphate, contained only 5 per cent, immediately after : 
mixing, and only 2-8 per cent, after keeping for four- | 
teen days, after w^hich period the composition altered 
but slightly. When the basic slag is replaced by an . 
equal proportion of natural rock phosphate there is a , 
much smaller reversion, so that there is no serious ; 
objection to such a mixture being used by farmers. ■ 
A mixture of Gafsa rock phosphate with an equal j 
w'eight of superphosphate contained 12-7 per cent, of 1 
water-soluble phosphate (instead of 13 per cent.) imme- ; 
diately after mixing, and 10-4 per cent, at the end of | 
fourteen days. Gafsa phosphate (which rarely contains | 
more than 0-75 per cent, of calcium oxide in the form i 
of free carbonate) is probably the most suitable for \ 
mixing with superphosphate. Then come Egyptian 
phosphate, Florida jjebble phosphate, Makatea Island i 
phosphate, and Tunisian and Algerian phosphates, in | 
order of suitability. j 

The Scottish Motor Traction Company, which runs 
a number of motor omnibuses in Edinburgh and the 
district, has taken up the use of coal-gas as a substi- 
tute for petrol, and a photograph of one of its 
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vehicles appears in the Engineer for September 14- 
The gas-holder consists of a large flexible container, 
which covers the entire roof of the vehicle, the arrange- 
ment being similar to that adopted in other vehicles 
of this type. The simplicity and low cost of the 
flexible receiver charged with gas at low pressure war- 
rant careful consideration of the system as a war 
measure. ^Ithough the quantity of gas which can 
thus be carried is limited, this disadvantage is to some 
extent compensated for by the ease with which the 
gas-holder can be recharged. Further, high-pressure 
receivers are not easy to procure at the present tirae- 
Owdng to the low pressure — ^about 0-2 in. of water — 
a meter delivering into the receiver races unless some 
form of throttle is interposed. A short length of small- 
bore piping, or a diaphragm with a suitable aperture, 

I is recommended so as to retain the pressure drop in 
I the meter within reasonable limits. 

i Writing in the Tohdku Mathematical Journal, vol. 
xi., 3, Mr. Hastime Tanate discusses the logical foun- 
dations for negative and imaginary quantities and ex- 
presses the view that the existence of these quantities 
may be explained independently of any geometrical 
; considerations. 


OUR ASTRONOMICAL COLUMN. 

Distribution of Spiral Nebul.®. — The distribution 
of spiral nebulae has been further investigated by Dr. 
R. F. Sanford, with the aid of photographs obtained 
wdth the Crossley reflector (Lick Obserx'atory Bulletin. 
297). The photographs were taken with exposures of 
the order 01 twelve hours, the object being to find out 
whether new nebulae could be detected in regions of the 
Milky Way which have hitherto seemed barren of 
them. They afford no evidence of undiscovered faint 
nebulae in the regions where they -have not previously 
been found with shorter exposures. It is shown that 
there is greater average brightness for the extra-galac- 
tic than for ihe galactic spirals, and that the nebulae 
which lie neaiest to the Milky Way are on the average 
of larger angular size than those aw’ay from it. F. G. 
Brown has shown that the larger nebulae in general 
are the brighter, but this is not true of spiral nebulae 
near the Milky Way, which are large and faint. Thus, 
if angular size be taken as a criterion of distance, it 
follows that something cuts off the light from the 
galactic spirals, thereby letting only the nearer ones be 
perceptible, and then only with diminished brightness. 
An arbitrary and general distribution of the spiral 
nebulae can be best harmonised with the observed 
features of the distribution by assuming the existence 
of an obstructing medium, which is irregularly scat- 
tered throughout the galaxy. It is considered prob- 
able that tile spirals are not only outside our own 
system, but that they can have no intimate connection 
with it dynamically. 

The Great Solar Prominence of 1916, May 26. — 
A detailed account of the great eruptive prominence of 
1916, May 26, which reached a maximum height of 
half a million miles, and in some parts attained a 
velocity of 457 km. per second, has been given by Mr. 
Evershed ^Kodaikanat Bulletin, No. 55). One of the 
qiost striking results of the measurements of the photo- 
graphs is to show that all parts of the prominence 
were moving radially outwards from a point in the 
chromosphere at the base of the main column. It is 
considered probable that an eruptive prominence begins 
as an unusually dense low-lying mass of gas which 
may persist without much change for several days, and 
then suddenly become unstable, becoming subjected to 
a force whioi tears it to shreds and sends the frag- 
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ments flyintf into space with accelerating speed. The 
dissipating force, as indicated by the great prominence, 
lies at the surface of the sun, and may be localised in 
a very restricted area. The main sten} consisted of a 
stream of rapidly moving gas, which was biilHantly 
luminous when it formed a continuous column, but so 
soon as the continuity was broken by the stoppage of 
the supply of gas from the chromosphere, the separate 
detached masses faded very rapidly. The rapid fading 
is probably to be explained by the extremely low 
density of the gas involved. Mr. Evershed argues that 
the density is so small that the gas can have no teni- 
perature in the ordinary sense; its emissive power will 
thus be dependent only on absorption of photospheric 
radiation, which is apparently insufficient to maintain 
luminosity at great heights. A remarkable feature of 
the great eruption was the practically simultaneous 
fading of the entire prominence. 

Colours of Stars in Galactic Clouds. — In con- 
tinuation of his work on the colours and magnitudes of 
stars in clusters. Dr. Harlow Shapley has determined 
the colours and magnitudes of 300 stars in the galactic 
clouds surrounding the cluster Messier 13 (Astro- 
physical Journal, vol. xlvi,, p. 64). A wide range of 
colour is apparent among these stars, and the distri- 
bution of spectral types among the 14th magnitude 
stars appears to be much the same in this distant 
galactic region as in the immediate vicinity of the sun. 
Stars of all colours are included in each interval of 
magnitude, and so far as colour is an index of in- 
trinsic luminosity, this may be accepted as an indica- 
tion of considerable difference in the distances of such 
stars. The wide dispersion in magnitude of both blue 
and red stars suggests that the extent of the stellar 
clouds in the line of sight is relatively very great, 
possibly greater than the distance to the nearer 
boundary. The cluster Messier ii proves to be a 
physical group in the midst of the star-clouds, which 
on their own pa’-t have the general appearance, and 
some of the properties, of an enormous, but definitely 
outlined, physical system. There is as yet no certain 
evidence of the existence of dwarf stars either in the 
cluster or in the galactic clouds. The cluster stars 
arc probably giants in luminosity, and the distance of 
the group is of the order of 15,000 light-years. 


GERM-CELLS AND BODY 
INHERITANCE, 


IN 


T N Nature for March 15 of this year (pp. 55-56) some 
* account was given of a summary of Dr. Raymond 
Pearl’s researches on the progeny of alcoholised fowls. 
A later and much fuller description of this important 
work has now appeared in the journal of Experimental 
Zoology (vol. xxii., 1917, pp. 125-86, 241-310), under 
the title of “The Experimental Modification of Germ- 
cells.” This paper is divided into three sections, the 
first of which describes the general plan of the experi- 
ments, and the second the effect upon the domestic 
fowl of the dail^ inhalation of ethyl alcohol and other 
substances, while the third discusses the effect of 
parental alcoholism and certain other drug intoxica- 
tions on the progeny. The general results of the ex- 
periments have already appeared in Nature (loc. cit.). 
Dr. Pearl alcoholised his fowls by inhalation because 
the birds refused to drink alcohol, even if highly 
diluted; Prof. Stockard had previously found it impos- 
sible to administer alcohol to guinea-pigs satisfactorily 
by the stomach, and had thej-efore also adopted the 
inhalation method. While the progeny of Stockard *s 
guinea-pigs had been as a rule weakly and deformed, 
the offspring of Pearl’s treated fowls were stronger, 
though less numerous, than those of his “controls.” 
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In the case of the birds the effect of the alcohol on the 
germ-cells seems therefore to have been selective, 
whereas with the rodents it was utterly deleterious. A 
possible cause of the difference, which does not seem 
to have occurred to Dr. Pearly may be the great con- 
trast between the respiratory mechanism in birds and 
in mammals ; the residual air in the lungs of the latter 
might be expected to increase the effect of the inhaled 
poison. Further, the excessive degradation of the off- 
spring of Stockard ’s guinea-pigs suggests that the 
germ-cells of those animals are peculiarly sensitive to 
adverse influences. 

The temptation to argue from these divergent results 
to the terribly practical problem of alcoholism in the 
human race is great, and Dr. Pearl does not altogether 
resist it. Clearly, however, the effect of the inhalation 
of ethyl alcohol by a Plymouth Rock hen, or even by 
a guinea-4)ig, cannot be closely compared with the 
effect of alcohol swallowed by the whisky- or beer- 
drinker. The latter effect can be studied elsewhere 
than in biological laboratories. 

Another aspect of the affection of germ-cells is 
illustrated for plants by Mr. S. Ikeno’s “Studies on 
the Hybrids of Capsicum annuum," part ii., “On 
Some Variegated Races,” in a recent number of 
the Journal of Genetics (vol. vi.. No. 3). A variegated 
race of this species appeared in 1913 by mutation, pro- 
ducing, exclusively by self-fertilisation, plants which 
have always variegated foliage, but which differ widely 
in the intensity of the variegation. Self-fertilised 
flowers on green branches of a variegated plant yield 
variegateds, in the majority of which the variegation 
is slight. By hybridising variegated with green the 
degree of variegation in the offspring is diminished. 
Variegation is transmissible in either the male or the 
female line, but the transmission “is not through the 
nucleus, but through the cytoplasm ; especially the 
plastids contained therein may be regarded as organs 
of transmission,” and the author believes that some 
cytoplasm containing plastids may be introduced by 
the male gamete into the zygote. Analogous cases of 
plant-inheritance have been previously discussed by 
Correns, Gregory and others. Variegation depends 
upon the presence of plastids which have no power 
of forming chlorophyll, which may, indeed, be re- 
garded as diseased, so that though the character is 
due to a kind of infection suffered by the germ-cells, 
it is not strictly blastogenic. 

The same part of the Journal of Genetics contains 
a paper by Dr. R. Ruggles Gates on “Vegetative 
Segregation in a Hybrid Race of CEnothera ((E. 
ruhricalyx X biennis," in which somewhat similar ques- 
tions are raised. The bud-colour character shows 
Mendelian segregation, which may reasonably be con- 
sidered dependent on normal chromosome distribution 
in meiosis. But in the size of petal there is a range of 
variation that suggests “somatic variation and segre- 
gation . . . determined by diversities appearing in 
nuclear or cytoplasmic material during somatic 
mitoses.” Here, therefore, we have another example 
of the necessity for clearing issues in the study of 
inheritance. 

The broader aspects of evolution are discussed by 
Dr, Raymjand Pearl in an article entitled “The Selec- 
tion Problem” (American Naturalist, vol. H., 1917, 
pp. 65-91). Insisting on the necessity of experimental 
proof and the determinative action of germinal char- 
acters, he concludes that “natural selection is no longer 
generally regarded as the primary, or perhaps even a 
major, factor in evolution.” Yet, in stating that 
“ natural selection is, from the point of view of modern 
genetics, a somatic theory,” he surely goes far beyond 
the available evidence, and seems to ignore the prin- 
ciple that characters of selection-value must be re-. 
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garded, by all who believe the Darwinian factor to be 
operative in organic evolution, as transmissible. In a 
later number of the American Naturalist (vol. li., 

? p. 250-56) Dr. W. H. Longley has criticised Dr. 

'earl’s argument, expressing the opinion that “neither 
genetic research nor studies Ujpon elimination closely 
limit the possibility that selection has played a very 
important part in evolution. . . . Recent held studies 
demonstrate novel facts of common occurrence which 
must apparently be ascribed to the action of this 
factor." G. H. C. 


TERRESTRIAL MAGNETISM. 

O N the occasion of the centennial celebration of the 
United States Coast apd Geodetic Survey, held 
in April, 1916, Dr. L. A. Bauer delivered an address 
on the work done by the Survey in terrestrial mag- 
netism, which has now been separately pujalished. Dr. 
Bauer was himself in charge of the magnetic work 
of the Survey from 1899 to 1906, and was largely re- 
sponsible for its greatly increased activity during the 
present century. Up to the end of 1915 the Survey 
had made magnetic observations at 5500 land stations, 
and its ships had taken many observations at sea, 
while five magnetic observatories were in constant 
operation. Magnetic charts of much increased accu- 
racy had been published for the United States, and a 
reduced copy of the chart for 1915 is included in the 
publication. Dr. Bauer advocates the erection of a 
new magnetic observatory in the Panama zone, and 
the uninterrupted maintenance of the existing observa- 
tories for a number of years. He expresses some in- 
teresting opinions as to the relative importance of 
theory and observation, which, coming from a man 
of his great experience, deserve careful consideration. 
“ All experience," he says, “ tends to show that, instead 
of looking upon the establishment of a theory as the 
goal of an investigation, it should ever be regarded 
merely as a means to the goal, the advancement of 
human knowledge.” He speaks with feeling of the 
“ uselessness of empirical formulae for the purposes of 
prediction ” (of secular change), and his final advice to 
the superintendent of the Coast and Geodetic Survey is 
"continued, unceasing, and intelligent observation.” 

The annual report of the director of the Department 
of (Terrestrial Magnetism of the Carnegie Institution 
of Washington for the year 1916 extends to fifty pages. 
It mentions that vol. iii. of the researches of the de- 
partment is nearly ready, and that it will contain the 
final results of the ocean magnetic work from 1905 
to 1914, and preliminary results of a recent cruise of 
the survey ship Carnegie, extending from March, 1915, 
to September, 1916. The present publication gives a 
good many details of this cruise. The Carnegie sailed 
in the first instance from Alaska to New Zealand, then 
circumnavigated the south polar regions, the track 
lying mainly between 50° S. and 60® .S., and finally 
returned from New Zealand to San Francisco. Tables 
give^ full particulars of the errors observed in the 
British, German, and American charts on the several 
journeys. In most areas the eri'ors are less than 1°, 
but in several they are considerablv larger. The 
largest errors were observed near 59® S., no® E. They 
were as large as ro°, or even iz®, in the British and 
American charts, and still larger in the German. The 
land work done in the year includes observations in 
South Africa, South .America, China, and Australasia. 
The department has taken steps for the erection of a 
magnetic observatory about 100 miles north of Perth, 
Western Australia. At the end of the report is a 
series of abstracts of recent scientific publications by 
the staff of the deoartment, including several dealing 
with atmospheric electricity. 
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AMERICAN FOSSIL VERTEBRATE 
ANIMALS. 

A PAUSE in the discovery of strange new forms 
of extinct vertebrate animals in North America 
has afforded an opportunity for obtaining more exact 
knowledge of some species hitherto known only by 
fragments. It has also given time 'for a more careful 
consideration of the habits and affinities of several 
problematical types which haVe previously been only 
hastily discussed. The American Museum of Natural 
: History, New York, has been especially active in 
■ furthering such research, and h.'is lately published in 
its Bulletin four papers of more than usual interest. 

It has long been known that at the beginning of 
the Tertiary period there were very large and stout 
running birds both in Europe and in America. The 
greater part of a skeleton of a new species of 
Diatryma, which was found last year in the Lower 
i Eocene of Wyoming, shows for the first time the true 
nature of one of these birds. The remains, as usual, 
are not sufficiently well preserved to exhibit all the 
features that are needed for an ex.act systematic de- 
termination ; but, according to the studies of Messrs. 
Matthew and Granger, Diatryma is now proved to be 
more closely related to the South American crane-like 
bird, Cariama, than to any other known form. It 
can no longer be associated with the ratite birds, 
with which the first fragments were compared*. The 
new species, Diatryma steini, must have been about 
7 ft. high when standing, with a short and massive 
neck and an enormous head having a high compressed 
beak. It would, indeed, present much the appearance 
of the well-known Phororhachos from the later Ter- 
tiary formations of the Argentine Republic, which is 
also generally compared with Cariama. The discovery 
of such a bird in the oldest deposits of the Tertiary 
period shows how early must have been the differ- 
entiation of the birds into the groups which are 
familiar at the present day. 

Of the Dinosaurian reptiles with hind limbs nearly 
like those of running birds, much has been learned 
by the discovery of nearly complete skeletons in the 
Upper Cretaceous of Alberta, Canada. Prof. H. F. 
Osborn therefore takes advantage of the opportunity 
of discussing these in connection with the skeletons 
of Ornitholestes from the Upper Jurassic of Wyoming, 
and of Tyrannosaurus from the Upper Cretaceous of 
Montana. He also publishes many beautiful draw- 
ings of osteological details. The forms previously 
known were obviously grasping flesh-eaters; but the 
new Struthiomimus has a small toothless skull shaped 
much like that of an ostrich. Prof. Osborn, indeed, 
thinks it most probable that this strange reptile 
had the same mode of life and habits as an ostrich. 

Equally great diversity is being met with among 
the armoured and horned dinosaurs from the Upper 
Cretaceous of .Alberta, but all the remains hitherto 
described are more or less fragmentary. A nearly 
complete skeleton of Monoclonius, now made known 
by Mr. Barnum Brown, is therefore of great interest 
and value. Compared with the hypothetical restora- 
tions of Triceratops, the body is shorter and deeper 
in the posterior dorsal region, while the feet arc 
more digitigrade with toes turning outwards, the 
axis of the manus being through the second digit, 
that of the pes^ being between the second and third 
digits. There is, no bony exoskeleton, but the epi- 
dermis is hardened into low, polygonal tuberclesK 
which do not overlaps 

The gigantic herbivorous dinosaurs such as Diplo- 
ddeus present as manv difficulties in nomenclature 
as whales, and Prof. Osborn, with the help of Mr. 
Charles C. Mook, is now attempting to decide which 
characters can best be used for the recognition of 
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the several species. Taking Apatosaurus as an illus- 
tration, Mr. Mook points out the necessity of making 
allowance for differences of age in the various indi- 
viduals compared; which differences can generally be 
recognised by studying the degree of fusion of certain 
bones and the development of crests and rugosities 
on them. 

.\s an aid to the study of Prof. Osborn’s numerous 
papers on the fossil vertebrate animals, we welcome 
the handsome second edition of the Bibliography of 
his published writings which we have just received. 
It includes a classined index as well as the usual 
chronological list, and forms a most useful com- 
pendium for the student. It shows not merely where 
Prof. Osborn has described the various fossils, but 
also where he has discussed the points of philosophical 
interest which arise from these descriptions. 

A. S. W. 

FORTHCOMING BOOKS OF SCIENCE. 

Agriculture and Horticulture. 

Cassell and Co., Lid. — looo Gardening Hints, H. H. 
Thomfis, illustrated ; The Garden : How to Make It 
Pay, H. H. Thomas, illustrated; Gardening Hand- 
books for Amateurs, edited by H. H. Thomas : The 
Allotment; Early Vegetables; The Garden Frame; 
Pruning Fruit Trees. Macmillan and Co., Ltd. — ^'Phe 
Vegetable Garden, E. J. S. Lay. John Murray. — The 
Book of the Kothamsted Experiments, issued with the 
authority of the Lawes Agricultural Trust Committee, 
originally edited by A. D. Hall, a new and revised 
edition, edited by l 5 r. E, J. Russell, illustrated; Cotton 
and other Vegetable Fibres, Dr. E. Goulding (Impe- 
rial Institute Handbooks). John Wiley and Sons, Inc. 
(New York). — Botany for Agricultural Students, J. N. 
Martin. 

Anthropology and Arch.«ologv. 

Constable and Co., Ltd. — ^Tools and Weapons, illus- 
trated by the Egyptian Collection in University Col- 
lege, London, and 2000 outlines from other sources, 
Prof. W. M. Flinders Petrie; Scarabs and Cylinders, 
with names, illustrated by the Egyptian Collection in 
University College, London, Prof. W. M. Flinders 
Petrie. Macmillan and Co., Ltd. — Folk-Lore in the 
Old Testament, Sir J. G. Frazer, two vols. Methuen 
and Co., Ltd. — Primitive Ritual and Belief, E. O. 
James. 

Biology. 

Constable and Co., Ltd. — Coniferous Trees, A. D. 
Webster, illustrated; Profitable Keeping and Feeding 
of Rabbits, Capt.^ C. G. Moor. J. M. Dent and Sons, 
Ltd. — ^The Imperial Studies Series : The Exploitation 
of Plants, a Series of Lectures Delivered at University 
College, edited by Prof. F. W. Oliver. H. Holt and 
Co. (New York). — General Zoology, Prof. A. S. 
Pearse. Longmans and Co. — A Handbook of Nature 
Study and Simple Agricultural Teaching for the 
Primary Schools of Burma, E. Thompstone. Methuen 
and Co., Ltd. — Secrets of Earth and Sea, Sir Ray 
Lankester, illustrated. John Murray. — The Life and 
Letters of Sir J. D. Hooker, L. Huxley, two vols., 
illustrated. John Wiley and Sons, Inc. (New York). 
—Fresh-water Biology, H. B. Ward and G. C. Whip- 
ple; Applied and Economic Botany, K. Kraemer. 

Chemistry. 

George Allen and Unwin, Ltd. — ^The Treasures»of 
Coal Tar, Prof. A. Findlay. J. and A. Churchill.— 

A Short Account of Explosives, A. Marshall; Allen’s 
Commercial Organic Analysis, edited by W. A. Davis, 
yol. ix. Constable and Co., Ltd. — ^What Industry 
Owes to Chemical Science, R. B. Pilcher; Elements of 
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Industrial Chemistry, A. Rogers, illustrated ; The 
Nature of Solution, H. C. Jones, illustrated; Principles 
of Quantitative Analysis, Dr. W. C. Blasdale, illus- 
trated; The Life and Letters of Joseph Black, the late 
Sir William Ramsay, with an introduction by Prof. 
F. G. Donnan. Gurney and Jackson. — Supplementary 
Volume to the Manufacture of Sulphuric Acid and 
Alkali, vol. i.. Prof. G. Lunge; The Chemistry of 
Linseed Oil, Dr. J. N. Friend (Chemical Monographs). 
/. B. Lippincott Company. — Chemical Analysis of Iron, 
Blair, new edition. Longmans and Co. — ^The Chem- 
ical Constitution of the Proteins, Dr. R. H. A. 
Plimmer, part i., .Analysis, new edition (Monographs 
on Biochemistry). Scott, Greenwood and Son . — 
Vegetable Fats and Oils, L. E. And^s, new edition; 
Dyers* Materials, P. Heerman, new edition. Univer- 
sity Tutorial Press, Ltd.- -Senior Practical Chemistry, 
H. W. Bausor. John Wiley and Sons, Inc. (New 
York). — Laboratory Manual of Elementary Chemistry, 
H. C. Cooper; Bio-Chemical Catalysers in Life and 
Industry, G. Effront; An Introduction to Theoretical 
and Applied Colloid Chemisti^, Dr. W. Ostwald; Ex- 
amination of Water, W. P. Mason, new edition ; Col- 
loid Chemistry, R. Zsigmondy and E. B. Spear; Scien- 
tific and Applied Pharmacognosy, H. Kraemer; Theo- 
retical and Practical Pharmacy, E. A. Ruddiman ; 
Manual de la Fabricacion de Azucar de Cana, G. L. 
Spencer; Empirical Formulas, T. R. Running. 

Engineering. 

Cassell and Co., Ltd. — All About Engines, E. Cressy, 
illustrated. Constable and Co., Ltd. — Industrial En- 
gineering : Its Present Position and Post-War Outlook, 
F. W. Lanchester; Airfare of To-day and of the Future, 

E. Middleton, illustrated ; With the French Flying 
Corps, C. D. Winslow, illustrated; Electrical Measur- 
ing Instruments, K. Edgeumbe, new edition; The 
Flying Machine from an Engineering Point of View, 

F. W. Lanchester, new edition. Electrician 

Printing and Publishing Co., Ltd. — Electrical Measur- 
ing Instruments, C. V. Drysdale and A. C. Jolley; 
Balancers, Carter; and new editions of Wireless Tele- 
graphy and Telephony, Dr. Eccles; Electricity Meters, 
C. H. W. Gerhardi; Electric Mains and Distributing 
Systems, Dick and Fernie; Electric Switch and Con- 
trolling Gear, Dr. Garrard ; Electric Cranes and Hoists, 
H. H. Broughton, two vols. Crosby Lockwood and 
Son. — ^The Founder’s Manual : A Presentation of 
Modern Foundry Operations for the Use of Foundry- 
men, Foremen, Students, and Others, D. W. Payne. 
John Murray.— The Life and Letters of Sir Colin C. 
Scott Moncrieff, 1836-1916, edited by his niece. Miss 
M. A. Hollings, illustrated. Scott, Greenwood and 
Son. — Strength of Ships, J. B. Thomas; Strength of 
Structural dements, E. H. Sprague; Precision Grind- 
ing Machines, T. R. Shaw. Seeley, Service and Co., 
Ltd. — ^The Romance of War Inventions : An Account 
of the Destructive Engines and Weapons and Life- 
saving ^pliances used in Modern Warfare, T. W. 
Corbin, illustrated. Whittaker and Co. — Continuous- 
Current Motors and Control Apparatus, W. P. Maycock, 
illustrated ; Power Wiring Diagrams : A Handbook of 
Connection Diagrams of Control and Protective Sys- 
tems of Industrial Pit nts, A. T. Dover, illustrated ; 
Electric Motors and Control Systems, A. Dover (being 
a portion of the work on Electric Traction by the 
same author, with additions and revisions), illustrated. 
John ^ Wiley and Sons, Inc. (New York ). — 

American Engineers’ Pocket Book, A. H. Blan- 
chard; Testing for the Flotation Process, A. W. 
Fahrenwald ; Meter Rates for Waterworks, A. Hazen ; 
Ingenieria de Ferrocarriles, V. L. R. Havens; Print- 
tt'S* F’ S. Henry; Shore Processes and Shore Devejop- 
ment, D. W. Johnson; Hydroelectric Power Stations, 
E. A. Lof and D. B. Rushmore ; Mining Engineers’ 
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Pocket Bt>ok, R. Peele; Ordnance and Gunnery, W. H. 
Tschappat; Technic of Surveying Instruments and 
Methods, VV. L. Webb and J. C. L. Fish; Railroad 
Structures and Estimates, J. W. Orrock. 

Geography and Travel. 

Edward Arnold. — On the Eaves of the World, R. 
Farrer, two vols., illustrated. Macmillan and Co., 
Ltd. — Highways and Byways in Wiltshire, E. Hutton, 
illustrated (Highways and %ways Series) ; The Pupils’ 
Class-Book of Geography, Europe, E. J. S. Lay. John 
Murray.— The Life of Sir Clements Markham, Admiral 
Sir A. H. Markham, illustrated. The S.P.C.K . — 
Voyages and Discoveries, Tales of Queen Elizabeth’s 
.Adventurers, retold from Hakluyt, A. D. Greenwood, 
illustrated. 

Geology and Minerai.ogy. 

Seeley, .Service and Co., Ltd. — The Marvels of Geo- 
log}' : The Story of the Making of the Earth, with 
Some Account of Prehistoric Animal Life told in non- 
technical language, E. S. Grew, illustrated. John 
Wiley and Sons, Inc. {New York). — Practical Instruc- 
tions in the Search for, and the Determination of, the 
Useful Minerals, including Rare Ores, A. McLeod. 

Mathematical and Physical Sciences. 

Constdbie and Co., Ltd. — Light and Shade and their 
Applications, M. Luckiesh, illustrated; Photography, A. 
VVatkins, new edition. Gauthier- Villars et Cie 
(Paris).-— CEuvres de G.-H. Halphen, tomes ii., iii., 
iv. ; Cours de Gdom^trie pure ct appliqu^e de I’Ecole 
Poly technique, M. d’Ocagne, tome ii. ; Cours de 
Physique, Prof. E. Roth4, III® Partie, Adrodynamique ; 
CEuvres de Henri Poincard, tome i. ^Long- 
mans and Co. — ^The Art of Teaching Arith- 
metic, J. B. Thomson; Infinitesimal Calculus, 
Prof. F. S. Carey, in two sections, section ii. ; 
Differential Equations, Dr. H. Bateman. Macmillan 
and Co., Ltd. — A Text-Book of Physics, J. Duncan and 
S. G. Starling; Mathematical Papers for Admission 
into the Royal Military Academy and the Royal Mili- 
tary College, edited by R. M. Milne, February-July, 
1917. Methuen and Co., Ltd. — Housecraft Science, 
E. D. Griffiths. Sir Isaac Pitman and Sons, Ltd . — 
The Mathematics of Ventilation, Pumping, Haulage, 
and Winding, F. Birks; Industrial Mathematics, G. W. 
Stringfellow (Pitman’s Mathematical Series). Univer- 
.^ity Tutorial Press, Ltd. — Intermediate Text-Book of 
Magnetism and Electricity, R. W. Hutchinson. John 
Wiley and .Sons, Inc. (New York). — ^The Sun’s Radia- 
tion and other Solar Phenomena, F. H. Bigelow; Inte- 
gral Calculus, H. B. Phillips. 

Medical .Science. 


Formes larvaires et les Metamorphoses, Prof. C. 
Per^z; La Reproduction asexu^e; La Regeneration et 
la Greffe, E. Bordage; La Sexualite et la Partheno- 
genese; Les Correlations organiques et I’Individualite, 
E. Guyenot; L’Irritabilite et les .tropismes ; Les Muta- 
tions materielles dans les etres vivants (aliment et 
milieux nutritifs) ; Les Mutations energic^ues dans les 
etres vivants (luminosite, chaleur, eiectricite, etc.) ; La 
Biologie des Pigments, Prof. J. Cotte; Ethnologic et 
Organisation ; Commensalisme, Symbiose, Parasitisme ; 
Les Milieux biologiques marins, P. M. de Beauchamp; 
La Biologie des eaux douces ; Les principaux facies bio- 
loguiqes terrestres; La Concurrence vitale; L’Heredite 
La Variation; L ’Hybridation ; L’Espece; L ’Adaptation ; 
La Phylogenie; Les Theories evolutionnistes. J. B. 
Lippincott Co. — Diseases of the Skin : their Pathology 
and Treatment, Dr. M. B. Hartzell, illustrated ; The 
Internal Ear in General Medicine : The Study of Neuro- 
otology Diagnosis of Vertigo by Barany Tests, Dr. 
I. H. Jones, with an Analysis of Pathological Cases by 
Dr. L. Fisher, illustrated; Blood Transfusion Hemor- 
rhage and llie Ansemias, Dr. B. M. Bcrnheim, 
illustrated; Hygiene of the Eye, Dr. W. C. Posey, illus- 
I trated ; The Spleen and .Anaemia : Experimental and 
Clinical Studies, Dr. R. M. Pearce and others, illus- 
trated. Longmans and Co . — The Conduction of the 
Nervous Impulse, Dr. K. Lucas (Monographs of 
Physiology). Macmillan and Co., Lid . — Life of Lord 
Lister, Sir R. J. Godlee, Bart., illustrated; An En- 
quiry into the Analytical Mechanism of the Internal 
Ear, Sir T. Wrightson, Bart., w'ith an Appendix on 
the Anatomy of the parts concerned, by Prof. .A. Keith 
(Science Monographs). Masson et Cie (Paris). 
— “ Collection Horizon, Precis de M^decine et 
de Chirurgie de Guerre ” : — Plaies de la Plcvre 
et du Poumon, Prof. R. Gr^goire; Troubles 
mentaux de guerre. Prof. J. Lupine; Bles- 
sures de la Moelle et de la Queue de cheval, Drs. G. 
Roussy and J. Lhermitte; Electrodiagnostic de guerre : 
Clinique. Conseil de r6forme. Technique et interpre- 
tation, Prof. A. Zimmern ; and new editions of 
Hysterie-Pithiatisme et Troubles nerveux d’ordre 
reilexe en Neurologic de guerre, J. Babinski and J. 
Froment; Formes cliniques des Lesions des Nerfs, 
Mme. Athanassio-Bemsty ; Les Blessures de 1 ’abdo- 
men, J. Abadie. Methuen and Co., Ltd. — ^Tuberculosis, 
Dr. C. Riviere; The Baby, E. A. Saunders; The 
Health of a Woman, Dr. M. Leslie (Methuen’s Health 
Series). 

Metallurgy. 

Constable and Co., Ltd. — Methods in Metallurgical 
Analysis, C. H. White, illustrated. Scott, Greenwood 
and Son. — Hardening and Tempering of Steel, F. 
Reiser, new edition. John Wiley and Sons, Inc. (New 
York). — Electric Furnaces in the Iron and Steel In- 


George Allen and Unwin. Ltd.— Three Clinical dustry, Rodenhauser and Schoenawa, translated by 
Studies in Tuberculous Predisposition, W. C. Rivers. ^om Baur; A Practical Book in Elementary 

E. i4rnold.— Medical Diseases of the War, Major A. F. Metallurgy, E. A. Thum ; Technical Analysis of Brass, 
Hurst; Malingering and Feigned Sickness, Col. Sir J. ^***^6, new edition. 

Ccllie, new edition. Baillikre and Co. — ^The Camel 

and its Diseases, H. E. Cross, illustrated; Manual of I XIiscellankous. 

Physiology, Prof. G. N. Stewart, new edition. A. and George Allen and Unwin, Ltd. — Scientific Synthesis, 
C. Black, Ltd.— The Edinburgh School of Surgery Prof. E. Rignano, translated by P. E. B. Jourdain. 

before Lister, Dr. A. Miles; Radiography and Radio- E. Arnold.— -The Elements of Coal Mining, D. Burns, 
therapeutics. Dr. R. Knox, two vols., illustrated, vol. i., illustrated. Constable and Co., Ltd.— Britain’s Herit- 
Radiography, vol. ii., Radiotherapeutics. /. and A. age of Science, Drs. A^Schuster and A. E. Shipley, 
Churc/MK.— Therapeutic Immunisation, Dr. W. M. illustrated; Adolescence, Dr. S. Paget; The Problem 
Crofton; Hygiene for Nurses, Dr. H. C. R. Darling; of the Soul, E. Holmes; Welsh Education, G. P. 
A Practice of Medicine, Sir F. Taylor, Bart., new Williams. J. M. Dent and Sons, Ltd.— The Staple 
edition. /. M. Dent and Sons, Ltd. — Dent’s Medical T^r&des of the Empire, by various experts, with an 
Dictionary, edited by W. B. Drummond^ illustrated; introduction by A. P. Newton (The Imperial Studies 
O. Doin et Fils (Paris). — Bibliothique de Biologie- Series). W. tieinemann. — Essays on a Liberal Educa- 
G^ndrale: — Les Ph4nom6nes vitaux; La Cellule tion, edited, with an introduction, by Sir E. Rav Lan- 
j^orphologie et Physiologic), Prof, M. Henneguy; Les J kester, and additional papers by H. G. Wells and 
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the Master of Balliol. Longmans and Co. — Educa- 
tion : Selective, Specific, Compensatory, M. West; 
The Education of the South African Native, C. T. 
Loram. Macmillan and Co., Ltd. — Problems of the 
Self : an Essay based on the Shaw Lectures given in 
the University of Edinburgh, March, 1914, Prof. John 
Laird; Logic as the Science of Pure Concept, trans- 
lated from the Italian of Benedetto Croce, by D. 
Ainslie ; The Phildsophy of Benedetto Croce : the 
Problem of Art and History, Dr. H. W. Carr; Brah- 
madarsanam, or Intuition of the .Absolute : Being an 
Introduction to the Study of Hindu Philosophy, Sri 
.Ananda Acharya. John Murray. — Rustic Sounds, and 
other Studies in Literature and Natural History, Sir 
F. Darwin. Open. Court Company. — System of 
Morals founded on the Laws of Nature, M. Deshum- 
bert. Seeley, Service and Co., Ltd. — ^Modern Whaling 
and Bear-Hunting : A Record of Present-day Whaling 
with Up-to-date Appliances in many Parts of the 
World, and of Bear and Seal Hunting in the Arctic 
Regions, W’. G. Burn Murdoch, illustrated. 

Philosophv and Psvchologv. 

Methuen and Co., Lid. — Telepathy, Genuine and 
Fraudulent, W. W. Baggally, with a preface by Sir 
Oliver Lodge; The Science of Power, B. Kidd; From 
the Watch Tower : or Spiritual Discernment, S. T. 
Klein. 

Technology. 

Constable and Co., Ltd. — W’ool, F. Ormerod, illus- 
trated; Cotton, C. Bigwood, illustrated (Staple Trades 
and Industries). Sir Isaac Pitman and Sons, Ltd. 
— Glass and Glass Manufacture, P. Marson, illus- 
trated; Gums and Resins, E. J. Parry, illustrated 
(Commercial Commodities of Commerce Series). 

EXPLORATIONS IN THE HAWAIIAN 
ISLANDS. 

pROF. A. S. HITCHCOCK, of the U.S. National 

Museum, and his son, travelled recently in the 
Hawaiian Islands, studying the flora, especially with 
reference to the grasses, m^ing what might be termed 
a forage survey. 

The islands visited were Kauai, Oahu, Lanai, Molo- 
kai, Maui, and Hawii. They are all of volcanic origin 
and composed of lava, except a very small part, which 
is of coral formation. Kauai, geologically the oldest 
island, shows the greatest effect of erosion, its deep 
canyons rivalling the beauty of the Grand Canyon of 
Colorado. The rainfall on the mountains of the wind- 
ward side is excessive, that of Waialeale, the highest 
peak of Kauai, being as much as 600 in. per annum. 
But the lee side of the islands is arid, the rainfall being 
often reduced to fewer than 15 in. per annum. 

To the south the islands are successively younger, 
Hawaii, the largest, being even now in a state of 
volcanic activity. On this island are situated the two 
highest peaks of the group, Mauna Kea, 13,825 ft., and 
Mauna Loa, 13,675 ft. in height. There is scarcely 
any vegetation upon these peaks, above 10,000 ft., 
especially upon Mauna Loa, which is made up of com- 
paratively recent lava. Much snow covers the peaks 
m winter, extensive banks persisting throughout the 
vear. The magnitude of the mountain mass is greater 
than at first appears, because the cones arise from the 
very floor of the ocean, 18,000 ft. below the surface, 
thus making the total height more than 30,000 ft. So 
gradual is the slope from the sea to the summit that 
the eye is deceived and the great height is not at first 
fully appreciated. The active volcano, Kilauea 
(4000 ft.), with its pit of boiling lava, is on Hawaii, 
while Haleakala, said to be the largest crater in the 
world, is on Maui, the second largest island of the 
group. 
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Important agricultural industries of the island in 
elude sugar, live stock, and pineapples. The native 
Hawaiian population is decreasing, and it is only in 
the less accessible parts of the islands tHat the primi- 
tive customs still prevail. Here may be found the 
native grass huts made of a wooden framework filled 
in with a thatch of grass. The grass used for this 
purpose is usually pili {Ileteropogon contortus), an 
indigenous grass, abundant upon the rocky soil of the 
lowlands. 

The introduced flora is very noticeable near towns, 
ranches, and plantations, and one must go several 
miles from Honolulu to find indigenous or native 
plants. Of sixty species of grasses found on Oahu, 
about fifty were introduced from foreign countries. 
One of the introduced trees of great economic import- 
ance is the algaroba tree {Prosopis julifiora) or kiawe, 
as the Hawaiians call it. It is found in a belt on the 
lowlands along the shores of all the islands, and occu- 
pies the soil almost to the exclusion of other plants. 
The pods are very nutritious, and are eagerly eaten by 
all kinds of stock. Its flowers furnish an excellent 
quality of honey. The Molokai ranch alone produces 
150 to 200 tons of strained honey per year. The prickly 
pear cactus {Opuniia tuna) has become extensively 
naturalised in the drier portions of all the islands. 
Two introduced shrubs. Guava and Lantana, now 
occupy extensive areas, and have become great pests. 
In the moister portions of the islands large areas have 
been occupied by Hilo grass, which has little value as a 
forage plant. The kukui, or candlenut, tree {Aleurites 
moluccana), with its light, almost silvery, green foliage 
is now a common and rather striking element in the 
valleys and gorges. 

The indigenous flora is highly interesting, though 
not abundant in species. Two of the commonest trees 
are the ohia (Matrosideros polymorpha) and the koa 
.(i4cacia koa). The former, also called ohia lehua and 
lehua, resembles, in the appearance of the trunk, our 
white oak, but bears beautiful clusters of scarlet flowers 
with long, protruding stamens. The koa produces a 
valuable wood much used in cabinet-making. Char- 
acteristic of the upper forest belt on the high mountains 
of Hawaii is the mamani (Sophora chrysophylla), a legu- 
minous tree with long, drooping clusters 6f yellow 
flowers and long, four-winged pods constricted betw-een 
the seeds. In the arid regions is found the wiliwili 
(Erythrina monosperma), a deciduous tree with gnarly 
giowth. Its bare branches are conspicuous, as decidu- 
ous trees are unusual in the tropics. It has very soft 
light wood, and bright scarlet seeds. Among the pecu- 
liar plants of the islands is the silversword (Argyroxi- 
phium sandwicense), a strikingly beautiful composite 
with glistening silvery leaves, which grows onTv on 
the slopes of cinder cones in the ciater of Haleakala, 
and in a few very limited localities on Hawaii. The 
family Lobeliacese is represented by about 100 species 
belonging to six genera. The numerous arborescent 
or tree-like species are very peculiar and characteristic. 
Many of them form slender trunks like small palms, 
crowned with a large cluster of long narrow leaves, 
the trunks of some species being as much as 30 or 
40 ft. high. 

The indigenous grasses of the Haw'aiian Islands are 
not numerous. A tall species of Eragrostis is the 
dominant grass upon the plain between Mauna Loa 
and Mauna Kea. Upon many of the summits of the 
high mountain ridges in the regions of heavy rainfall 
are found open bogs which support a peculiar and 
interesting flora. Many species form more or less 
hemispherical tussocks which rise above the genera) 
level of the bog. A showy lobelia with numerous 
large cream-coloured flowers as much as 3^ in. long, 
peculiar violets, and a sundew are found there. These 
Doggy areas are devoid of trees, and sometimes occupy 
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rather extensive; xireas, the one on Mt. VVaiuleale cover- 
ing several square miles. 

Three species of tree ferns are found oh the islands, 
and in some places form exte'nsive forests. These 
plants produce at the base of the stipe a great ball of 
brownish-yellow wool called pulu by the natives, and 
used by them for stuffing pillows and mattresses. 

HIGHER EDUCATION IN TEJE UNITED 

STATES. 

'"T^HE report of the U.S. Commissioner of Education 
for the year ended June 30, 1916, has been re- 
ceived from Washington. It consists of two bulky 
volumes, one running to 692 pages and the other to 
663 pages. The first part contains a comprehensive 
survey of the progress of education in the United 
States for the school year 1915-16, and also a similar 
account of educational progress in all those foreign 
countries from which the U.S. Bureau of Education 
. could obtain sufficient information. The second 
volume is given up to educational statistics, but owing 
to the difficulty of compiling such a mass of data and 
the time absorbed in the task, the numbers provided 
deal only with the year 1914-15. 

The Cost of American Education. 

The estimated cost of education in the United .States 
in 1914 was very nearly 160,000,000?. An estimate, 
making due allowances for the time which has elapsed 
since the date given, would easily bring the current 
educational expenditure in the States to 200,000,000!. 
Public elementary schools cost approximately 

100.000. 000/. ; public high schools, 14,000,000/. ; private 
elementary schools, 10,400,000/. ; private secondary 
schools, 3,000.000/. ; universities, colleges, and profes- 
sional schools, 20,000,000/. ; and normal schools, 

3.000. 000/. 

Gifts and Bequests. 

The Bureau of Education periodically publishes tabu- 
lar statements showing the amounts of gifts and be- 
quests to education. The total for 1914 reached 
6,271,490/., the greatest ever recorded for a single year. 
For the academic year 1914-15 the total amount re- 
ceived in this w.ay was 4,062,050/. ; and of this 
about 1,997,000/. was for increase of plant, 711,300/. 
for current expenses, and 2,153,800/. for endowment. 
Thirty-five universities, colleges, and technological 
schools reported gifts of more than 20,000/., the total 
amount received by these institutions reaching 
2,987,160/. The following institutions each received 
more than roo,ooo/. : — Johns Hopkins University, 
271,820/.; Wellesley College, 255,585/.; Harvard Uni- 
versity, 244,000/. ; University of Pennsylvania, 234,700/. ; 
University of Chicago, 228,876/. ; Yale University, 
193,160/.; Princeton University, 157,909/.; and Massa- 
chusetts Institute of Technology, 155,453/. 

The generous benefactions received for education in 
the States during 1914 were distributed among the 
various classes of educational institutions as follows : — 


Universities and colleges 5»334*o*o 

Schools of theology ... 311,660 

Schools of law ... ... ... 40,610 

Schools of medicine ... 299,150 

Public normal schools ... ... 121,490 

Private normal schools ... ... 23,2^ 

Private high schools 141,310 


;£;6,27 i ,490 . 

For the forty-four years from 1871 to 1914 inclusive 
the grand total of gifts and bequests to American 
education reaches 116,883,616/. 
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Number of Students. 

For the year ending June, 1915, the U.S. Bureau of 
Education received reports from 563 universities, col- 
leges, and technological schools in the different States. 
States and municipalities control ninety-five of these 
. institutions, and private corporations control 468. There 
I were 237,168 students in the collegiate and resident 
graduate departments of these institutions, and of this 
total 84,861 were women. 

In the year 1915, 79,608 baccalaureate, 4140 graduate, 
and 883 honorary degrees were conferred. The degree 
of doctor of philosophy was conferred on exarriination 
by forty-three institutions on 486 men and 60 women. 

Agricultural and Mechanical Colleges. 

The institutions commonly known as “ agricultural 
and mechanical colleges,” or *‘ land-grant colleges,” arc 
dealt with in a separate chapter of the leport. In 
some States, it should be remembered, the agricultural 
and mechanical colleges form parts of the State univer- 
sities, and in such ca.ses the statistics respecting such 
universities concern themselves also with the activities 
of these departments 

During 1914-15 particulars respecting sixty-nine agri- 
cultural and mechanical colleges were collected by the 
bureau. In the fifty-two institutions for white students 
there were 9742 instructors of various grades, and in 
the seventeen institutions exclusively for coloured 
students there were 529 instructors, l^he total number 
of students in these institutions was 125,075. 

The total income of these colleges for 1915 was 
6,392,353/., of which 3,601,221/. was State and the re- 
mainder Federal aid. In addition, the colleges received 
the following grants for the year : — U.S. grant for 
experiment stations, 273,858/. ; State grants for experi- 
ment stations, 225,942/. ; State grants for extension 
work and farmers’ institutes, 215,001/. ; and U.S. grant 
for extension work, 98,248/. The distribution, accord- 
ing to source, excluding the experiment station funds 
and the extension and farmers’ institute funds, was 
Federal government ii per cent.. State 56 per cent., 
and private funds 33 per cent. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The inaugural address for the session 1917-18 of 
the London (Royal Free Hospital) School of Medicine 
for Women will be delivered by Dr. L. G.arrett .'\nder- 
son, C.B.E., on Monday, October i, at 3.30 p.m. The 
subject will be ‘‘.Ambition.” 

Me.ntion was made in Nature of May 17 (p. 238) 
of a bequest by the late Mrs. E. D. Denning, of South 
Norwood, of property for the application of modern 
scientific knowledge to educational needs. It is now 
announced in the Times (September 18) that Mrs. 
Denning left estate of the gross value of 169,719/.. the 
net personalty being 78,581/. By her will she be- 
queathed ‘‘ to the Fublic Trustee all her freehold 
property in trust for a ‘ Frank Denning Memorial * for 
• the advancement and propagation of education in 
mechanical science in any part of the United Kingdom, 
with preference to those persons who reside in the 
Borough of Croydon.” 

A Secondary-School Examinations Council has been 
constituted by the President of the Board of Education 
to assist the Board in the co-ordination of the examina- 
tions to which secondary schools now submit their 
pupils. The council is to consist in the first instance of 
the following representative members, with the Rev. 
William Temple, formerly headmaster of Repton 
School, as chairman : — Oxford and Cambridge Schools 
Examination Board, Mr. P. E. Matheson; Oxford 
I Delegacy for Local Examinations, Mr. H. T. Gerrans; 
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C ambridge Syndicate for Local Examinations, Mr. the industrial interests of their localities. On Septem- 
J. H. Fiather; University of Bristol, Sir Isambard ber 15, at l§|ieiSeld, Mr. Fisher again referred to the 
Owen; University of Durham, Dr. W. H. Hadow; education of boys and girls frpm fourteen to eighteen 
University of London, Dr. R. M. Walmsley; years of age. It would, he said, be a disgrace if the 
Northern Universities Joint Matriculation Board, Sir | country came to the conclusion that some form of 
Alfred Dale, Prof. B. M. Connal, and Miss S. A. Bur- j education for its adolescents was a good thing, but it 
stall; County Councils Association, Mr. H. Mellish, was not prepared to disburse what is spent m thirty 
C\B., and Dr. H. Lloyd Snape; Association of Muni- j hours of war. The war has taught us that the nation 
cipal Corporations, Mr. Councillor Dawson and Mr. j is rich enough and powerful enough to pay for any- 
J, G. Legge; Association of Education Committees (not j thing that it really wants. The Education Bill also, 
yet appointed) ; Teachers’ Registration Council, Mr. P. j he pointed out, contains a large number of clauses 
Abbott, Miss F. M. Gadesden, Miss E. S. Lees, Mr. G. devoted to the subject of physical and social education; 
Sharpies, and Mr. A. A. Sonjerville. For the present for the first time it provides for a national system of 
Mr. (-hristopher Cookson and Miss M. Kennedy, H.M. physical training for young people. He expressed the 
Inspector, will act as secretary and assistant secretary, belief that if the Bill passed into law it would prove 
.\11 communications on the subject of secondary-school j to be one of the most powerful instruments ever in- 
examinations should be addressed to the Secretary, j vented for the furtherance of national health and 


Board of Education, Victoria and Albert Museum, Ex- 
hibition Road, South Kensington, London, S.W.7, 
and the envelope should be marked “ Examinations 
Council.” 

.We have received a syllabus of the evening techno- 
logical courses offered by the Leeds University, together 
with a list of scholarships and fellowships held in the 
University. The technological courses include civil and 
mechanical engineering, electrical engineering, coal- 
mining, textile industry, colour chemistry and dyeing, 
leather industry, and geology applied to sanitary and 
civil engineering. The courses are co-ordinated with i 
those of the City Council’s evening classes, and stu- | 
dents under twenty-two years are required to have | 
taken a preliminary course in a technical school and i 
to have reached a certain standard of proficiency before j 
entering the University. The object- is to ensure that j 
they shall derive full advantage from the more ad- j 
vanced teaching. In all the courses practical instruc- 
tion forms an 'essential feature, and is carried out in 
buildings specially designed and equipped for the pur- 
pose. Of the scholarships, the value of which varies 
from 20I. to 40/. a year, tenable for two or three years, 
twelve in arts, science, or technology are awarded 
on the result of the examination of the joint Matricu- 
lation Board, and about the same number by special 
examination or selection, in addition to which the local 
authority provides a number of scholarships in different 
branches of study. Among those specially allotted to 
technology are the Corbett Woodall scholarship in gas 
engineering (50Z); the William Cooke and Co. in min- 
ing (21/.); the William Walker exhibition in fuel and 
leather (yol.-qol.) ; the Craven scholarship in engineer- 
(25^*) ; a number of Clothworkers’ scholarships 
in the textile industry. 

The President of the Board of Education is deliver- 
ing a series of addresses in various provincial towns 
with the object of explaining the Government’s inten- 
tions in introducing the new Education Bill in the 
House of Commons. On September 14, at York, Mr. 
Fisher insisted that we cannot get good education 
without good teachers, and we cannot get these 
teachers unless we are prepared to pay for them; and 
to this end a large additional sum of money has been 
recently voted by Parliament for elementary education. 

In proceeding, he 'explained that it 'is proposed* to ex- 
tend the facilities for obtaining education. A full- 
time education up to the age of fourteen is to be 
insisted upon, and part-time day continuation classes 
for gll young people except those who have obtained 
full-time secondary education up to the age of sixteen, 
dr are otherwise under instruction. The .Bill, the 
President went on to say, provides for very great 
elasticity and adaptation to local requirements. The 
education authorities will be expected to prepare , 
schemes, and will be given a liberal allowance of time I 
for their preparation, but will be required to consult ‘ 
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physique. 

The Headmasters’ Confer-.'nce this year held its 
annual meeting in the summer holidays on September 
12 and 13 at the City of London School. Dr. David, 
! of Rugby, presided, and the first subject discussed was 
' the report of the Royal Commission on the Public Ser- 
, vices in India, as a result of which the following 
' resolution was adopted unanimously : — -** That this con- 
ference regrets, on educational grounds, the recom- 
mendation of the Royal Commission on Public Ser- 
vices in India that the age limits for the examination 
be lowered from twenty-two to twenty-four to seven- 
teen to nineteen. If, however, the Government decides 
to lower the age, the conference strongly urges that in 
the educational interest of the candidates, and of other 
boys taught with them, no candidate be admitted to 
the examination under the age of eighteen, nor with- 
out .a ‘ school certificate ’ or some similar qualification.” 
Another resolution dealt with the new Secondary- 
School Examinations Council, on which no headmaster 
of a secondary school has yet been appointed. The 
resolution stated “That this conference is of opinion 
that the representation of teachers in schools should 
be not less than that of universities on the proposed 
Secon lary-SchoDl Examinations Council.” The age 
at which pupils may be transferred from one secondary 
' school to another was discussed. It was generally 
agreed that a group of schools may with advantage 
* specialise on particular groups of subjects for higher 
! study, so that a boy destined for an advanced and 
j specialised course may, at a later age, be taught in 
I classes not too small. But it was thought to be essen- 
tial that the change of school should be made at or 
j before the age of fourteen. It was agreed “That the 
' regulations of the Board of Education (Explanatory 
Note, Section III.) need modification or supplement, 
in so far as they seem to suggest transference of 
pupils at or about sixteen from one secondary school 
I to another, experience having already shown that such 
j transferences, unless made at a considerably earlier 
age, involve great educational loss to the pupil.” Papers 
I were read on the teaching of science in secondary 
I schools, and the increase of epidemic disease in board- 
ing-schools was among other subjects down for dis- 
cussion. 

SOCIETIES AND ACADEMIES. 

New South Wales. 

Royal Society, July 4. — Dr. A. L. du Tolt : The 
problem of the great Australian artesian basin. 
The artesian waters are regarded as compo- 
site — residual, plutonic, and rainfall of an earlier 
epoch. The bulk of the residual water (Meso- 
zoic) is considered to have been replaced by alka- 
line waters fed in at the sub-basaltic outcrops 'as well 
as from below’, being evolved by, or derived from. 
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Plutonic masses from which the younger Tertiary 
basalts — alkaline, trachytes, etc. — were deriVed. They 
permeated the Jurassic beds, and the reiservoir became 
charged with waters of fairly uniform composition, 
carbonate of soda predominating over chloride — in the 
west. In the east the denudation of the basalt from 
the intake beds, accompanied by rainfall conditions in 
early Pleistocene, led to the accession of surface w'ater 
which is not only displacing earlier accumulations, but 
also carrying salts downwards from the actual outcrop. 
The meteoric supply is considered to be the pre- 
dominant, and the plutonic supply the subordinate, at 
the present day. Various lines of further inquiry are 
pointed out, and it is strongly urged that the Govern- 
ment may realise the extremely important and complex 
nature of the problem, and should sanction some 
scheme for its thorough study. — T. W. Keele : The 
Sydney water supply. The author relies upon the pre- 
sent catchment area of 350 square miles, on which 
there are seven available sites for storage reservoirs,, 
together with th6 Woronora catchment area of eighty- 
five square miles, on which there are two sites for 
reservoirs, together with fifty-five square miles on the 
cap of the mountain range at Wingecarribee, on which 
there are two sites for reservoirs; the total storage 
capacity, including Prosj>ect Reservoir, amounting to 
1 16.337 million gallons, to meet the requirements of 
Sydney for the next twenty years, or up to the end of 
1937, when, he estimates, there will be a population of 
2,082,000, w'ith a consumption per head per day of 
63 gallons, the total estimated daily consumption being 
131,207,000 million gallons. 

Paris. 

Academy of Sciences, September 3. — M. J. Boussinesq 
in the chair. — G. Hombert : Some properties of binary 
indefinite quadratic forms. — G. A. Boulenger : The 
classification of fresh-water fishes. — G. Rdmoundos : 
The classific.ation of the transcendental points of the 
inverse of integral or meromorphic functions. — P. 
Delean ; The classification of nickel and manganese 
steels. Steels containing less than 25 per cent, of 
nickel, giving a critical point at different temperatures 
on heating or cooling, and usually classified as irre- 
versible, should be divided into two classes : from o to 
to per cent, of nickel, the perlitic steels, pseudo- or 
quasi-reversible, and from to to 25 per cent, nickel, 
martensic, and truly irreversible. I'he classification of 
manganese steels is also considered and some modifi- 
cations suggested. — C. (iaialne, C. Lenormand, and C. 
Houlbert ; The economic utilisation of the peats of 
Chateauneuf-sur-Rance (Ille-et-Vilaine). The turf is 
submitted to a hydraulic press giving pressures of 50 
to 100 kilograms per square centimetre, and the 
briquettes thus formed contain only 60 per cent, of 
water. These are heated in an autoclave for twenty- 
five minutes to a temperature of 160° C., and on leav- 
ing the autoclave are in a condition permitting of 
rapid air drying down to 25 per cent, of moisture. A 
recuperative arrangement for the drying is suggested. 
— A. Cochain : An attempt at an explanation of some 
peculiarities in the tectonics of the Alpine system.^ — 
J. Mascart: The winter of 1916-17. — A. Gorla ; The 
utilisation of Escttlus hippo castanum (horse chestnut). 


BOOKS RECEIVED. 

Proceedings of the London Mathematical Society. 
Second .Series. Vol. xv. Pp. liii + 4S4. (London: F. 
Hodgson.) 

\ Critical Revision of the Genus Eucalyptus. By 
J. H. Maiden. Vol. iv. Part 1. (Sydnev : VV. A. 
Gullick.) 2s. 6d. ' / 

Ulugh Beg’s Catalogue of Stars. Revised from all 
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Persian Manuscripts existing in Great Britain, with a 
Vocabulary of Persian and Arabic Words. By E. B. 
Knobe.l. Pp. 109. (W^ashington : Carnegie Institu- 
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Education Reforml^^^ll^//K/inyWeport of the 
Education Reform Councu inaugurated by the 
Teachers^ Guild. Pp. xxxu + 215. (London: 
P. S. King and Son, Ltd., 1917.) Price 55. 

I T would be impossible to say much that is new 
on the subject of education. For three 
hundred years, at any rate, the objects, methods, 
and conditions of education from the nursery to 
the hig’hest places at the university have been the 
topic of an unbroken and ever-increasing- stream 
of essays, treatises, and newspaper articles. But 
here is a book in which everything of importance 
which has been spoken or written about education 
is reviewed and put into a new order. A national 
stocktaking is begun, and the Teachers’ Guild has 
got to work with praiseworthy promptitude to 
provide for the systematic study of the present 
state of education in England and of the reforms 
which are needed. The result is the creation of a 
council to carry out its business. At the initiatory 
meeting in April, 1916, it was determined that this 
body should consist of a president (the first 
president is Sir Henry A. Miers), vice-president, 
treasurer, honorary secretary, and not fewer than 
thirty, nor more than fifty, additional members. 
But the council was given power to co-opt new 
members, and this power has been exercised so 
freely that the council is more than double the size 
originally contemplated. Tj^e wonder is that with 
so many cooks the brot|i*h;^ not been completely 
spoiled. The reports '%f^’^e nine committees 
afford, however, quite interesting and instructive 
reading. 

Readers of Nature will naturally turn to the 
reports on university education and the secondary 
schools, and will look to the position which it is 
proposed to assign to natural science. Universi- 
ties and schools have now got past the stage at 
which it is necessary to discuss the advisability of 
admitting natural science to a place in the cur- 
riculum, and, of course, there is no committee 
appointed by the Education Reform Council 
specially to consider what is admitted by the most 
conservative of “humanists.” With regard to 
universities! it strikes one that while there is much 
that is admirable in the report, the committee 
is not strong enough in representatives of the old 
universities and of the provincial 'modern universi- 
ties. It speaks too much from the London point 
t>f view. The report points out the desirability of 
a large increase in the number of students resort- 
ing to the uni verities, so that education of this 
type may become more commonly a normal part 
of the preparation for life, and that graduates 
should fiiid their way more frequently not only into 
the professions, but also into active life in every 
direction. Wim regard to the view, hitherto so 
common among* men of business in this country, 
that the “ university man ” 1ms been by his very 
training at 'ichool and univerolty unfitted for busi- 
hess, the report properly points out that graduates 
differ among themselves perhaps 'more than apy . 
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other body of men with a common status. The 
universities attract a large proportion of the best 
ability of the country, and much of this ought to 
be utilised in directing industry and commerce. It 
should be added that the whole of it ought to be 
turned to account in one direction or another for 
, the benefit of the country. The sporting land- 
I owner knows nothing about agriculture and 
I does not- understand the management of his estate 
ought td disappear. In the direction of the definite 
applicati^ %f science to industry there can be no 
doubt that there has been a great improvement of 
late years in the employment of university-trained 
chemists and engineers, and there is hope that the 
interests of agriculture will continue to get help in 
increasing degree from the universities. 

As to school curricula, it seems as though the 
Committee on Secondary Schools had been too 
much under the influence of tradition or did not 
possess the boldness necessary to assign a due pro- 
portion of time to natural science in the time-table ; 
for in the scheme suggested on p. 69 four hours 
a week is the maximum. Referring to the correla- 
tion of studies, the committee says : — “ Training in 
expression, oral and written, should he given in 
connection with almost every subject\iib ^he cur- 
riculum, while the methods of sctfhpe should 
permeate the whole course of study. ‘ The mean- 
ing of the words italicised here is far from clear. 
Correlation between literature and history, between 
physics and geographical phenomena, one can 
understand, but science here seems to mean logic, 
or at least common sense, which is obvious. 

In all these discussions it is not sufficiently kept 
in mind that from the young student’s point of 
view subjects are divisible broadly into— -not 
literary and scientific, the usual antithesis — but 
“ booky ” and “ non-booky. ” The former includes 
even mathematics, the latter means the study of 
things. There are minds which revel in the 
former, while there qye others which the printed 
page seems to repel. Even among the latter it 
must not be forgotten that tastes differ. A young 
artist has been heard to say, “ I enjoy looking at a 
flower, but when you begin explaining the uses of 
its different parts I lose interest in it.” Young 
boys also, as alltile, love experiments of all kinds, 
but hate explanations, and, notwithstanding’ what 
has been said to the contrary, the curiosity of most 
children is soon satisfied, and it is only in later 
years that explanation of a fact or phenomenon 
has an interest equal to that of the fact itself. 
From all these considerations it follows that pupils 
should be classified not only according to age or 
as clever or stupid, but also according to the con- 
stitution of the mind and its Inclination towards 
thinking or towards doing. The great principle for 
the teacher to remember is that,, before all things, 
it is necessary to be interesting to the majority of 
the class. Without this neither rewards nor 
punishments will secure real attention. Now to be 
interesting requires .that the^ subiect should be 
well chosen and the teacher hmlelf filled with the 
enjoyment of it. To secure j^is condition more 
commonly* teachers must be ^t only better 
qualified, but also better paid. 

, E 
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Dr. Garnett, chairman of the council, has written 
an interesting’ “ Foreword ” to this book of reports. 
He directs attention, among;- other things, to the 
fact that in some of the most important schools 
boys on the classical side still learri no science, 
and to the statements in the report he adds the 
remark that “the fate of a nation is not likely to 
depend on the appreciation of music, art, litera- 
ture by its rulers, but it may well ha^g pn their 
appreciation of science.” It is to be 'hoped that 
the British people, who seem for thfjJ j^sent to 
be fairly well convinced of this truth, will act in 
conformity with it in demanding that the Govern- 
ment of the country shall no longer be officered 
exclusively from n,on-scientific sources. 

These reports deal with a great variety of ques- 
tions, among others with specialisation in schools 
and universities. In universities the specialisa- 
tion should not be carried to such an extent as to 
sever all association with other studies, and 
especially is it important that science students 
should not abandon literary studies. Most 
students, it may be supposed, would shrink from 
doing so, if only for the sake of the mental refresh- 
ment whiclj,^comes from history, fiction, or poetry 
in famili^f \bse. 

The su 1 [)ject of examinations is dealt with in a 
report all to'^tself. We do not now hear so much 
from the few enthusiasts who, at one time, were 
for doing away with examinations altogether. 
The committee says that the evils arising from 
examinations have been the subject of widespread 
complaint for half a century. That is true, but it 
is also shown that this is largely attributable to 
abuse or defects of the system which admit of 
remedy. And it is remarked that “in so far as 
examinations check initiative, it should be noted 
that candidates for professions whose initiative 
cannot survive the exact acquirement of the neces- 
sary knowledge are not well fitted by nature for 
such careers.” The fact is that where initiative 
exists it will not be killed so easily. A comparison 
was made a few years ago between the D.Sc.’s 
of London University graduated under the original 
system of pure examination and those who from 
1887 onward obtained their degrees on presenta- 
tion of a thesis and were practicably exempt from 
examination. Contrary to the expectations of 
those who advocated the change, greatly increa.sed 
activity in the direction of research has not Ijecome 
manifest as a consequence (see Nature for 
November 3, 1910, p. 30). W. A. T. 

EXPERIMENTAL EMBRYOLOGY. 

(1) Three Lectures on Experimental Embryology. 
By Dr. J. W. Jenkinson. With a Biographical 
Note by Dr. R, R. Marett. Pp. xvi+130. 
(Oxford : At the Clarendon Press, 1917.) Price 
75. 6 d. net. 

(2) L’CEuf et les Facteurs de VOntoginkse. Par 
Prof. A. Brachet. Pp. viii + 349 + xii. (Paris : 
O. Doin ct Fite, 1917.) Price 6 francs. 

'^HESE two volumes, although the^ deal with 
> the same subject, are of very different char- 
acter. Dr. Jertkinson’s work aims at being a con- 
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densed compendium of the most recent results ob- 
tained in this division of zoology. Prof. Brachet ’s 
primer, on the other hand, gives a fascinating 
account of the gradual building up of our know- 
ledge of the mechanisms underlying the develop- 
ment of the egg. He rigidly limits himself in 
this case to the instances necessary to illustrate 
his points. The substance of Dr. Jenkinson ’s 
book was delivered as three lectures in University 
College, London, and all zoologists will be grate- 
ful to Mrs. Jenkinson for publishing these lec- 
tures. Dr. Jenkinson was one of the many 
men of science who have sacrificed their 
lives on behalf of their country, but in the 
division of science which he represented bis loss 
was felt as a peculiarly cruel blow, for experi- 
mental embryology has few representatives in 
England, and amongst those few Dr. Jenkinson 
was one of the most prominent. From the 
account of his life by his friend. Dr. Marett, which 
is contained in this volume, we learn that Dr. 
Jenkinson began his career in the university by 
the study of classics and of ancient philosophy, 
and that he was drawn to the study of biology, not 
primarily through the love of natural history, but 
because he regarded the study of the laws of life 
as the modern counterpart of the questions which 
had occupied the minds of the ancient philosophers. 
We can now understand a feature which puzzled 
many admirers of Jenkinson ’s “Experimental 
Embryology,” published some years ago, viz. the 
disproportionate space allotted to the discussion 
of the views of AristoJ;le, a subject which to most 
biologists has only a^ei^re academic interest. 

The volume be^ffe^'us suffers somewhat 
from being too much crammed with in- 
sufficiently digested details to form a text- 
book of the subject, and must be rather 
regarded as a sequel to the “ Experimental 
Embryology ** referred to above. The first lecture 
gives a general sketch of some types of embryonic 
development in order to illustrate the fact that 
growth, cell-division, and differentiation are the 
three cardinal facts in embryology which demand 
explanation. In the discussion of growth Dr. 
Jenkinson indicates his leaning towards Loeb’s 
theory |hat growth is due to a chemical reaction, 
one of the products of which acts as a catalyser 
to expedite the reaction. This theory, like so 
many of Loeb’s hypotheses, is at first sight attrac- 
tive,^ but its entire value lies in its power to be 
applied in detail. Loeb used it to explain the 
supposed increase in nuclear matter, which he re- 
garded as the most striking phenomenon of early 
development, but he measured the increased quan- 
tity of this material by counting the number of 
nuclei without taking into account the fact that 
the volume of the individual nucleus diminishes as 
development proceeds. This point is well brought 
out in a series of figures which Dr. Jenkinson 
givto. 

The second lecture deals with fhe question of 
cleavage. . A risumd is given of some of the 
more Striking results of separating individual 
blastomeres from each other in different types of 
igg and allowing them to. develop independently 
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of each other. It is pointed out that this separa- 
tion gives rise to partial larvae only, when, owing 
to the direction of the cleavage planes, different 
cytoplasmic substances are thereby separated from 
each other. We may note in passing that an 
error has been committed by Dr. Jenkinson in 
dealing with eggs showing the spiral type of 
cleavage. He states that the nephridia of the 
earthworm are derived from descendants of 2d (an 
ectodermal cell), but those of the leech from cells 
which are daughters of (the mother-cell of the 
coelomic mesoderm). The fact is that it was in the 
development of the leech that Whitman • first 
demonstrated the ectodermal origin of the ne- 
phridia, and this was proved to be true for a near 
relative of the earthworm (Criodrilus) by Staff. 
In both cases 2d or its homologue is the mother 
of the nephridia. 

The third lecture has as its title “Differentia- 
tion,” but it really overlaps to a large extent the 
second, and is occupied to a considerable degree 
with (he potentialities of isolated blastomercs. The 
subject of the development of polyspermic eggs is 
then taken up, and the conclusion is reached that 
normal development is only possible if each blasto- 
mere into which the egg divides receives a 
full set of the reduced number of chromosomes. 
Dr. Jenkinson then considers the results of the 
cross-fertilisation of eggs of sea-urchins with the 
sperm of forms belonging to distinct genera, orders, 
and even classes, and arrives at the conclusion 
that the broad outlines of structure are inherited 
through the female, and that the male only hands 
on specific characters. This idea rests on the fact 
that the foreign sperm is tillable to transmute the 
maternal cytoplasm into a being belonging to a 
totally different class. But although the cyto- 
plasm has had its properties determined by the 
maternal nucleus during the ripening of the egg, 
yet the hybrid organism, which in most features j 
conforms to the maternal type, never survives the | 
early larval stage, at which period the “main j 
features ” of its adult organisation are not even | 
indicated. There are also instances, such as the j 
cross between Echinocardium and Echinus, where 1 
paternal influence can be detected at a very early | 
period of development. 

Dr. Jenkinson allows only a few pages for the 
most interesting department of experimental 
embryology, viz. the interaction of parts on one 
another — or formative stimuli. We can only 
heartily agree with his conclusion that this is a 
factor in development of the utmost importance, 
on which more work is urgently demanded. 

(2) Prof. Bracket’s little primer is one of the 
most fascinating volumes which we have ever 
read. The* author was professor at the Univer- 
sity of Brussels when the war broke out, but 
whether or not he is a Frenchman by race, he 
writes with all the clarity of thought and ex- 
pression characteristic of the best French scientific 
men. He succeeds within moderate compass in I 
giving a bird^s-eye view of the principal results j 
which have been obtained by the experimental 
method in embryology, without launching into un- 
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necessary detail. His object is to answer, so far 
as our knowledge permits, two questions, viz. 
(i) How does the spermatozoon start the develop- 
ment of the ^g? and (2) How is the development 
guided when it has begun? 

With most of his conclusions we should be 
inclined to agree, and if we must demur to one or 
two of his deductions it is only fair to add that 
again and again he reminds us how imperfect is 
our knowle^e in this department of zoology, how 
few are, the types of eggs that have been experi- 
mented with, and therefore how provisional must 
be our theories. For this reason he will not even 
dignify them with the name of theories, preferring 
the more modest appellation “hypotheses.” 

It is natural that each writer on experimental 
embryology should give a large place to the re- 
sults obtained from the type of egg with which 
he is familiar, and just as Driesch’s thought has 
always centred in the sea-urchin’s egg, so Bracket 
in this volume dwells principally on the frog’s 
egg, with the development of which he has chiefly 
occupied himself. He arrives at the conclusion 
that the influence of the spermatozoon can be 
analysed into four separate actions, (i) It brings 
into the egg a centrosome which initiates the 
division of the egg nucleus. (2) By its union 
with the egg nucleus it restores the proper nucleo- 
plasmic relation, and so enables the incipient 
tendency to divide to be carried through to a 
successful conclusion. (3) It causes a rearrange- 
ment of the organ-forming materials, and so 
determines the axes of symmetry of the embryo. 
(4) It transmits the special hereditary qualities 
of the father. Bracket holds the view, which, as 
we have seen. Dr. Jenkinson is also inclined to 
favour, that the main features of the embryo are 
determined by the cytoplasm of the egg, and are 
therefore purely maternal, all that is transmitted 
from the father being the smaller details which 
characterise his individuality. We have already 
indicated the reasons which compel us to dissent 
from this view. 

Limits of space unfortunately forbid us to touch 
on many of the interesting points contained in 
the volume, such as the resolution of Driesch’s 
cntelechy into the results of surface tension, or 
the demonstration of the means by which poly- 
spermy is prevented in normal development — 
which differ widely from Loeb’s view on the same 
subject. We can only say, in conclusion, that a 
rich treat awaits the reader of this volume, 

E. W. M. 

OUR BOOKSHELF. 

La Force et le Droii, Le Prdtendu Droit Bio- 
logique. Par Prof. R. Anthony. Pp. 194. 
(Paris: F<51ix Alcan, 1917.) Price 2.50 francs. 
Prof. R. Anthony, well known for his fine 
studies of arboricolous animals, arid for his 
insistence on the evolutionary importance of an 
arboreal apprenticeship in the case of man’s, 
ancestors, has made an elaborate criticism of the 
view that there is biological justification for 
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the “ Might is Right ” doctrine. The argument 
against which the author advances somewhat 
heavy guns has been previously shattered by 
Dr. Chalmers Mitchell and others, but it is 
interesting to see it crumble under French fire. 

According to the theory, the power of conquer- 
ing ill battle is the biological basis of Right, for 
does not evolution mean progress, and has not 
selection by means of struggle been the essential 
factor in evolution? To this Prof. Anthony 
replies : (i) that evolution is not necessarily a 

march in the direction of prepress; (2) that the 
selection which results from intra-specific and 
inter-specific struggle does not appear to have 
more than an accessory r 6 \e in evolution ; 
(3) that the selection resulting from intra-specific 
struggle, even when this is competitive w’ithout 
actual combat, tends to accelerate processes lead- 
ing to extinction (progressive specialisation and 
progressive increase in size), and does not 
necessarily increase the chances of victory in 
inter-specific struggle; and (4) that only that form 
of selection which results from vital competition 
without combat can help a species to a more 
complete realisation of its intrinsic tendencies, 
and that what gives the victory is not superiority 
in the power of destroying, but superiority in 
utilising the resources of life. 

Prof. Anthony has not taken advantage, as he 
might have done, of some previous analyses of 
the various modes of selection, nor even of Dar- 
win’s insistence on the subtlety of the concept of 
the struggle for existence ; but his own line of 
argument is interesting. As it seems to us, how- 
ever, he pulls his bow far too tightly in his 
refusal to recognise the quality of “progress “ in 
animate evolution, in his depreciation of the impor- 
tance of natural selection, and in his theory that 
intra-specific struggle tends to accelerate pro- 
cesses that make for extinction. He exaggerates 
elements of truth until they become positively 
fallacious. J. A. T. 

Founders" Day in War Time. By Sir Adolphus 
W. Ward. Pp. 55. (Manchester : At the 

University Press ; London : Longmans, Green 
and Co., 1917.) Price ij. 6 d. net. 

Many readers will be glad to have in this 
convenient and permanent form the address 
delivered by Sir A. W. Ward, formerly Vice- 
Chancellor of the University of Manchester, on 
March 23 last, at a memorial service for mem- 
bers of the University who have fallen in the war. 
After explaining the high office of education as 
“ the drawing out, and bringing to a beneficent 
growth and increase, what has been implanted by 
nature, aided by circumstance,” the address out- 
lines the growth and development of Manchester 
University from the time when, in the year 
before that of the outbreak of the Great Civil War, 
Henry Fairfax petitioned the Long Parliament 
for the establishment of a northern university, 
down to the present day. The members of the 
"niversity who study the address will value, 
reaaingly the privilege of their association with 
worthy an institution. ^ 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Shell-shock and its Lessons. 

In Nature of September 6 there appeared, under 
the enigmatic title, ‘The Psychopathy of the Barbed 
Wire," an exceptionally lengthy review of our little 
book on “ Shell-shock and its Lessons.’’ In it Sir 
Robert Armstrong-Jones makes no reference whatso- 
ever to the main themes to which practically the 
whole of the book is devoted. These are, first, the 
vital importance, in dealing with cases of illness due 
primarily to specific anxieties and mental conflicts 
(whether these are caused by the terrifying experiences 
of warfare or the worries of civil life), of discovering 
the real nature and causes of these anxieties and con- 
flicts; and, secondly, the urgent need for the estab- 
lishment of clinics in which patients afflicted with 
mental disturbance can be treated while they are still 
sane. 

This omission of all reference to the real substance 
of our book, to the topics with which it is primarily 
concerned from the first page to the last, is a curious 
commentary on the fairness of his review. 

Instead of giving a real account of t.he scope 
of the book, he seizes upon a series of relatively 
unimportant points; — so far as their bearing upon the 
aims of the work is concerned — and with almost un- 
failing regularity attributes to us statements which we 
have never made. As Nature has given currency to 
these misrepresentations, we feel bound to ask for the 
opportunity of correcting them seriatim. 

So far as the scientific readers of Nature are con- 
cerned, we could confidently leave the inconsistencies 
of the review to tell their own tale ; but the points at 
issue relate to far-reaching questions of public policy 
upon which action has to be taken by men W’ho might 
perhaps be influenced and confirmed in their inertia 
by this review. 

When we are accused of tending to dwell unduly 
upon the value of suggestion, hypnotism, and “psycho- 
analysis,” we are forced to doubt whether your re- 
viewer has rea<l what we have said upon these subjects. 
For we took particular care to emphasise the .strict 
limitations to the usefulness of hypnotism. Only two 
pages of our book deal with “psycho-analysis,” and 
most of what we have written on the subject consists of 
a discussion of the various meanings of this term. 

But why is no reference made by your reviewer 
to the vitally , important subject of psychological 
analysis and re-education, to which a whole dhapter 
is devoted? 

As regards the question of dream-analysis, which 
we have also been accused of unduly emi 
with the experience gained during the last three years 
in many hundreds of cases of “ shell-shock ” it is salp 
to say that the physician who does not analyse his 
patient’s dreams in certain cases must inevitably fail 
to diagnose the real cause that is at thfe root of all 
the trouble. A typical instance has been reported in 
detail by Dr. W. H. R. Rivers in the LanCet of 
August 18, p. 237, and we could cite scores of similar 
cases from our own- experience.- Your reviewer’s 
charge that we have dwelt unduly onvdream-anaiysis 
can only mean that he is not acquainted with, the 
important work that has been done In, this field, and 
the extensive use that has been made df a measure 
proved to be quite invaluable for diagnosis and rational 
treatment. 
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We regret that Sir Robert Armstrong-Jones has so 
forgotten the amenit*es of discussion as to make the 
unwarranted statement that, “ as stated in the intro- 
duction, the object of the volume is to rouse a feeling 
' against the British attitude towards the treatment of 
mental disorder.” We are living in busy times, but 
cannot a reviewer be expected to read at least the first 
three pages of a book with some care? 

From the last-quoted statements the reviewer pro- 
ceeds : — “Naturally, therefore, and also avowedly, the 
work is written for the general reader and not for the 
medical practitioner ” (our italics). There is no excuse 
for this statement of your reviewer’s, which is in 
direct conflict with the first paragraph of the intro- 
duction. There it is clearly stated that we were asked 
by members of the medical profession to write the 
book, for whom it is obviously and primarily intended. 
But if your reviewer is inclined to say on behalf of 
his professional brethren, “ Lord, we thank Thee that 
we are not as other men,” we might refer him to a 
leading article in the Lancet of September i, pp. 352-53, 
in which the opposite point of view is expressed in no 
uncertain way. 

Again, reference is made to our “constant effort 
... to convince the public of the necessity for reform 
in the treatment of the insane . . . which does not 
appear to follow as a corollary from a disquisition on 
shell-shock.” As we have already pointed out, the 
main puipose of the book is to appeal for the reform 
in the treatment (or, perhaps it would be more correct 
to say quite frankly, an appeal for the treatment) of 
incipient mental disorder in patients while they are 
still sane. Further, on the first page of our book we 
explained why we used the pooular and official term 
“shell-shock,” and directed specific attention to its in- 
adequacy; moreover, on the second page of the intro- 
duction we pointed out that “the problems .of shell- 
shock are the everyday problems of nervous break- 
down.” 

What we have already mentioned in this letter, and 
urged again and again throughout the book, is that 
the war has forced us to adopt measures for the treat- 
ment of such troubles, and that the lessons so learned 
ought to compel those in authority to provide for 
civilians afflicted with nervous breakdown facilities 
such as have been proved to be so eminently success- 
ful in the case of soldiers. 

Your reviewer’s disquisition on heredity, viewed even 
from the purely logical point of view, is so self- 
destructive that w'e are sorely tempted to leave it as it 
stands; but as he once more imputes to us statements 
which we did not make, we are forced to direct 
attention to them. 

In our discussion of the bearing of the question of 
heredity upon the problems of insanity (chap, iv.) we 
did not compare the heredity of tuberculosis witli that 
of insanity, as your reviewer claims, but the attitude 
of the public towards this question — a vastly different 
matter. We speak also (p. 78) of “an attempt justly 
to appreciate the relative influence of heredity and 
environment in the case of tuberculosis.” Your re- 
Jljver’s paraphrase of this is, “the authors are men 
fscience who deny that there can be a true inherit- 
ance of any microbic disease ” I This is a not unfair 
sample of the methods he has adopted consistently 
throughout his truly remarkable review. 

Arguing in favour of the hereditary factor in the 
production of shell-shock, he claims that, after digging 
into the family histories of his patient^ three genera- 
tions bade for a history of “insanity, epilepsy, 
paralysis, neurasthenia, or parental alcoholism,” he 
» positive result in 33 ^r cent. Might we ask 
pir Robert whether it has occurred to him that this 
implies a negative result in 67 per cent. ? Moreover, 
among his 33 per cent, does he ask us wholly to 
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eliminate, as a causal factor in producing neurasthenia, 
the influence of the worries and emotional disturbances 
produced by the social environment upon those who 
have to live with a drunkard, an irritable neurasthenic, 
or a lunatic? 

“In the absence of this information” (of some neu- 
rotic affection in three generations), he says, “ it would 
be incorrect to state that shell-shock cases presented 
no neurotic family history.” We agree, but who made 
so strange a statement? 

If your reviewer’s statements on this point have any 
meaning, it must be the unworthy insinuation that 
shell-shock is in some way due to heredity. It is true 
that in 67 per cent, of his cases he was unable to bring 
into his widely spread net of hereditary influences 
(assumed to be contributory) any trace of the causal 
factors to which he quite gratuitously pins his faith. 
Every reader of Nature must be personmly acquainted 
with some soldiers suffering from shell-shock, and 
among them men who before the war were the 
strongest, bravest, most daring, yet level-headed, mem- 
bers of the community, and with a clean and untainted 
family history. These arc the men against whom Sir 
Robert Armstrong-Jones makes his unfounded insinua- 
tions. These are the men who are said to belong to 
those psychopathic breeds with “ some deeply ingrained 
defect only curable by extinction of the stock or by its 
repeated crossing with other more stable stocks”! . 

What possible justification can there be for branding 
with this wholly undeserved stigma some of the best 
and noblest members of our race? 

Yet these dogmatic claims are made by your re- 
viewer just after he had confessed that “ we have no 
definite knowledge of what is inherited ” 1 

There are still, however, some more statements “ to 
nail to the counter.” 

The writers of the book did not claim, as your re- 
viewer says they did, that “ there is no anatomical 
evidence ... in the cases of psychoneuroses which 
they had treated ” (our italics). Our reference (p. 87) 
was to those cases of psyeftoneurosis which yield to 
psychical treatment — an entirely different matter. 

We fully agree with the remark : — “ That shell-shock 
is entirely of psychic origin and can be overcome by 
psycho-therapeutics is too sweeping a statement.” We 
do not know who is responsible for this statement, but 
we certainly did not make it. 

If we “ appear to underrate . . . the implications con- 
nected with physical changes,” we hasten to remove 
such a mistaken impression. But we suspect that your 
reviewer somehow omitted to read pp. 7 and 8 of 
our book, in which we not only mention these matters, 
but also refer our readers for further information to 
Prof. Cannon’s important book on “Bodily Changes 
produced by Fear, Pain, Hunger, and Rage.” 

In thus reviewing the review on “ Shell-shock and 
its Lessons,” we have confined ourselves (except in the 
first paragraph) to the issues raised by the critic, who 
has succeeded in misrepresenting our book with such 
consistency. 

In conclusion, however, may we be permitted once 
more to repeat that the chief plea of our book has 
been entirely ignored in this lengthy review? That 
plea is for the institution of clinics (attached to general 
hospitals and medical schools) in which sufferers from 
tile milder and early stages of mental disorder may be 
studied and treated, and thus be helped be/ore, and not 
only when, they have become so derenged that intern- 
ment in an asylum is necessaiy 

Our book is a real attempt to suggest a remedy for a 
grave social evil, and measures mr the advancement 
of knowledge and for scientific research. Whether our 
suggestions are wise or the reverse, at any rate the 
prpblehis they deal with are of vast importance and 
worthy of serious consideration. The evil we are 
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attacking is inertia, the acceptance of theoretical views 
which in practice mean doing little or nothing, either to 
cure patients or to add to knowledge. .According to 
the reports of the Commissioners in Lunacy, the re- 
covery-rate of mental diseases in this country is to-day 
no higher than it was in the seventies of last century. 
.Are we then to rest satisfied with the pessimistic appeal 
to “heredity,” when even those who use this as an 
excuse for their inertia admit that ” we have no definite 
knowledge of what is inherited ” ? 

G. Elliot Smith. 

T. H. Pear. 

The University of Manchester, September 12. 


Through the courtesy of the editor of Nature I 
have had the opportunity of reading the long comment 
made by Prof. Elliot Smith, the distinguished anatom- 
ist, and by Mr. T. H. Pear, the equally able psycho- 
logist, upon my review of their little volume entitled 
“ Shell-shock.” As was pointed out, the authors show 
a lack of practical knowledge of the law as applied 
to the insane, yet they assert that the main object of 
the essay is to secure a change in the statutes in order 
to provide the establishment of clinics in which, to use 
their own words, patients “afflicted with mental dis- 
turbances can be treated while still sane,” a problem 
with contradictory implications, but which is interpreted 
in the introduction to be “ the painful probing of the 
public wound, the British attitude towards the treat- 
ment of mental disorder.” As has been stated in the 
review, this was a corollary that did not seem to follow 
from the essay, a view also shared by the Spectator (Sep- 
tember i), which says that “the authors* assumption, 
by the way, especially after the statements quoted from 
the first chapter that the unfavourable termination of 
shell-shock will be insanity, seems to us somewhat 
gratuitous.” One of the reasons given by the authors 
for seeking a change in the law is the fact that doctors 
in British asylums have no adequate knowledge of 
psychiatry to enable them “ *0 co-operate with the 
niedical schools and the teaching staffs of general hos- 
pitals.” I claim to be fairly intimate with the know- 
ledge of mental diseases possessed by asylum physicians 
in this country, and I agree with the two authors’ 
view of their own criticism, viz. that it is well open to 
the charge of being “ superficial, uninformed, and even 
spiteful” (p. 115), although it is graciously allowed 
that “ there are exceptions to this general statement.” 

The first pre-requisite in a review is to ascertain the 
author’s opinions upon fundamental facts, and the 
treatment described in this volume is based upon the 
authors’ views of the hereditary transmission of disease 
and of the relationship between mind and matter; and 
because they regard the psychic as the predominant 
partner, they practically ignore the physical treatment 
of shell-shock and dwell at length upon the psychic 
remedies; no adequate place is given in etiology to 
physical weariness, fatigue, exposure, exhaustion, and 
the various forms of toxaemia, but an almost exclusive 
place is given to psychic trauma. The reviewer is 
criticised for not referring at length to psychological 
analysis and re-education, but as these are the acknow- 
ledged methods employed by all investigators into men- 
tal disturbances and are not original, they needed no 
special elaboration. The reviewer has long taught in 
his clinical class that the elementary procedure in the 
treatment of mental cases has been along the lines 
of the three “E’s,” viz. explanation, education, and 
encouragement. In regard to dreams, all psychiatrists 
realise the occasional help obtained from the latent 
dream, but the key of interpretation of the manifest 
dream depends upon the varying code vocabularies’^em- • 
pji^ed, and at the moment a certain sch'ool is inclined 
tpTay inordinate stress (in the reviewer’s opinion) upon 
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the interpretation of dreams, yet it is the vogue, and 
this, like other fashions, is entitled to its day. 

The authors quote with some surprise my record of 
33 per cent, of shell-shock cases with a neurotic family 
history, and erroneously conclude that the remaining 67 
per cent, furnish negative evidence of heredity. As the 
reviewer pointed out, it would be necessary to ascertain 
the full family history in each of the remaining cases 
for at least three generations — which would be impos- 
sible — before these percentages could be considered to 
be trustworthy negative evidence ; and at best the pedi- 
grees obtained by the clinician are of the most brief 
and meagre kind. The authors consider it to be a 
social stigma to belong to a neurotic family, heedless 
of the fact that the neurotic people do the work of 
the world, and in startling contrast to the quip of a 
leading psychiatrist that he would rather be the off- 
spring of a lunatic than of a churchwarden ! The 
authors are eager to proclaim that the essay was written 
for the medical as well as the lay reader, and the 
reviewer accepts the correction whilst adhering to the 
view expressed that it will be most interesting reading 
for the latter, although rather “ thin ” stuff for the 
former. 

When critics are at bay and without missiles of 
offence, a favourite device is the ignoraiio elenchi, or 
the fallacy of the irrelevant, which then becomes a 
welcome weapon, and the authors conclude their com- 
ment by endeavouring to hoH up the reviewer to 
obloquy because he had ventured to suggest a locus 
resistentiae mfnoris in the victims of shell-shock. 

Robert Armstrong-Jones. 


The Convolvulus Hawk-moth. 

Hitherto Sphinx convolvuli has been reckoned one 
of the rarer insects in Scotland. In the last fifty 
years I know of only two authentic records of its 
occurrence in Wigtownshire; but this autumn it is 
abundant. One came into my house on September 7; 
a correspondent in Perth, a well-known entomologist, 
tells me that he has examined eight specimens taken 
in that neighbourhood, and a lady in this county, also 
a trustworthy observer, counted seven of these fine 
insects hovering round tobacco plants in her garden 
and darting their long probosces into the flowers. It 
is difficult to imagine the cause of the appearance of 
these moths in such numbers after many years of 
absence. 

The immensely increased area now under potatoes 
might be expected to result ii\ a corresponding increase 
in the number of death’s-head moths. Unfortunately, 
however, the habit of all the Sphingidae is to pass the 
pupa stage buried in the ground, which, in the case 
of the death’s-head, is cultivated land, and the great 
majority of pupae are destroyed in the course of tillage. 

Herbert Maxwell. 

Monreith, September 22. 


Vitality of Lioe. 

I HAD occasion recently to examine microscopit^ly 
sorne head-lice (Pediculus capitis) under water, and I 
noticed a phenomenon to which I have been unable to 
find any reference in standard works. 

On first being placed into water contained in a 
watch-glass the lice struggled, but after a short time 
there was no activity viable, and life appeared to be 
extinct. After three-quarters of an hour I poured out 
the water from the watch-glass and dried the lice. In 
a few seconds they showed manifestations of life, and 
within a minute resumed their normal activity, intern^ 
metamorphosis and metabolism being visible. This 
led me to further experiments, and I find that after 
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being submersed completely, for fifteen hours in a 
beaker of distilled water free from air, they regain 
their normal activity within a quarter of an hour of 
their removal from water. I have not yet tried sub- 
mersion for longer periods, but the subject is of great 
interest, and I should be obliged if any of your readers 
are able to throw any light upon it. 

Henry Cohen. 

“Avenue House,” Petworth Street, Cheetham, 
Manchester, September 2. 

THE AUTUMN MOON. 

L unar theory has become recently an 
engrossing study for all, and is not to be 
classed such a useless abstraction as before. The 
peculiar behaviour of the autumn full moon in 
our high latitudes has always attracted the 
attention of the hunter and farmer, and given it 
the name of harvest or hunter’s moon, accord- 
ing as it comes next before or after the equinox. 

This behaviour, which has attracted attention 
and given the name, will be on view at this full 
moon ; it will be noticed how the time of moon- 
rise will be very nearly the same during the inside 
of a week, the full moon coming up at sunset, or 
a little before or after. 

The full moon on this September 30 is, then, 
strictly speaking, the hunter’s moon, but may 
also be called the harvest moon in this backward 
season. The previous full moon of September i, 
coming a month before the equinox, did not show 
up so clearly to a noticeable extern the peculiarity 
of a successive rising at sunset, with little or no 
delay. 

The astronomical explanation is simple. At the 
autumnal equinox the full moon is passing through 
the ascending node of the ecliptic at the vernal 
equinox, and its motion from south to north of 
the ecliptic is quickest. 

The usual retardation of rising due to the 
moon’s motion along the ecliptic is diminished by 
the rapidly northing motion, and the effect is to 
reduce the retardation from an average forty- 
eight minutes daily in a month of thirty days to 
something considerably less, especially in high 
latitudes, where the retardation may sometimes 
be wiped out altogether, and the moon will rise 
earlier for a night or two. The same effect of 
diminished retardation takes place every month, 
while the moon is moving through the vernal 
equinox; but the effect passes unnoticed, as the 
moon is not full. 

We begin by taking the moon to move in the 
^iptic, but her orbit is really inclined at about 
degrees, and the nodes of the orbit revolve 
in eighteen years. The effect is not the same, then, 
every year, but greater or less; and the modi- 
fication can be investigated on astroncHnical 
theory from the numerical data of the Nautical 
Almanac. In some conjunctions it will be pos- 
sible to see the full moon travel round the horizon, 
in a latitude five degrees short of the Arctic Circle, 
ns in the northern parts of Sweden. 

^ The effect is reversed and the retardation of 
rising is greatest when the moon passes through 
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the autumnal equinox and is receding most 
rapidly from the pole star, as in the last old and 
new moon a fortnight ago. 

The full moon at the vernal equinox will rise, 
or set, from an hour to an hour and a half, or 
two hours, later each night, and advantage can 
be taken if moonlight is to be avoided. 

The words in “Macbeth,” “The moon is down 
. . . And she goes down at twelve. I take ’t, 'tis 
j later, sir,” would imply a moon about a week old, 
and moving through the autumnal equinox, mak- 
i ing midsummer the time of the play. Shake- 
. speare’s education has been called in question, 
but he can always be relied upon for accurate 
observation, and is not content to take his natu- 
ral philosophy out of a book, second-hand and 
unverified. 

The moon is full in passing through the autum- 
nal equinox when the sun is opposite in the vernal 
equinox — that is, in spring. This full moon will 
be observed to be very late in getting up and in 
I setting again ; but it has not attracted attention, 

; as unconnected with any influence on human life. 

It may be called Endymion’s moon, from the 
legend of Mount Latmos, where we may suppose 
; Endymion, an astronomer, had built his observa- 
j tory within reach of Miletus. In the legend he 
drew the moon goddess down by the arts of a 
Thessalian witch, and in the springtime would 
not let the goddess go in a hurry. The scene has 
been utilised by Hardy in “Two on a Tower.” 

Mount Hamilton, with the Lick Observatory on 
it, resembles Latmos in being within reach of 
San Francisco. The journey there is a favourite 
pilgrimage and, in contrast to our Greenwich, 
visitors are encouraged to cheer up the solitude 
of the staff, and provide merriment after they are 
gone by their innocent questions. One Lund 
divinity visitor was reported to take a great 
interest in the life of young Endymion, and 
curious of his habits, she asked, “What do you 
do all night? ” “We take the observations.” 

. “ What do you do all day, then ? ” “ We reduce 
the observations.” “But why cannot you take 
your observations the right size once for all ? ” 

The erratic behaviour of the moon in the sky 
has been a pitfall for artist and poet; the mis- 
takes have provided much amusement to the 
astronomer. Turner, the artist, has painted the 
sun setting in the east in his picture of the old 
T^miraire. Hogarth’s picture of “The Lady’s 
Last Slake,” now gone to America, in which Mrs. 
Thrale claimed to have sat for the lady’s model, 
is intended to draw a moral on sitting up gam- 
bling all night, with the moon looking in reproach- 
fully at the window. But the astronomer 
recognises a winter new moon, and the hour is 
about five o’clock tea time, so we may imagine the 
other members will be knocking at the door and 
asking, “When are you two coming in to tea? ” 
We still speak of new moon and old, and so 
perpetuate the ancient theory of Pythagoras that 
,the moon is not a celestial body coming round 
every month, but a sort of magic lantern shown 
on the sky. This doctrine of Pythagoras is still , 



68 


NATURE 


[September 27, 1917 


the orthodox theory in Turkey to-day, and to 
prove it, the national emblem of the Crescent 
shows a star shining^ through the moon; and 
Coleridge, in the first draft of “ Christabel,” is 
reported to have seated a star in the horns of the 
crescent. 

The sun and moon go round like the hands of 
a clock, hour and minute, on the old Chaldaean 
estimate of a year of twelve lunations of thirty 
days. Full moon would occur when the two 
hands are in lines directly opposite. 

A sundial, marked to serve as a moondial, 
like the old dial at Queens’ College, Cambridge, 
will giv'e forty-eight minutes added to moonlight 
time for every day of the moon’s age, to give 
the corresponding sun time on the average. 

A moon clock of greater accuracy and varia- 
tion is required to mark the time when the moon 
IS down longer than usual, drawn down in the 
legend by Thessalian arts, when the witch loves 
to ride through the air in the dark. 

In “All for Love; or, The World Well Lost,” 
Dryden writes : I 

Her eyes have power beyond Thessalian charm ! 
To draw the moon from heaven, ' 

and this was considered just the time for I 
us to be most on our guard, during the 
coming winter ; although this expectation has not 
been realised of late. ^ 

In ancient astronomical lore as well as in ; 
poelry, the sun and moon were pictured as living ; 
bodies, and an eclipse could be described as j 
drawing them down to earth, the moon and sun. ! 

Prior information of an eclipse was of great 
service to counteract superstitious fear, and to 
claim the magic power as on your own side ; as 
in the case of the solar eclipse predicted by 
Thales, related by Herodotus, occurring in the 
middle of an important battle. 

A lunar eclipse is so common as to attract 
little attention to-day ; the frequent occurrence 
compared with a solar eclipse attracted the 
attention of Aristotle. But the lunar theory 
involved could be utilised by the Thessalian 
magician, and would have proved valuable to the 
Athenian general Nicias in his disastrous retreat 
from Syracuse. G. Greenhill. 

THE RESOURCES AND PRODUCTION OF 
IRON AND OTHER METALLIFEROUS 

ORES. 

T N order to meet what has apparently been a 
want both to those engaged in the iron 
and steel industry and to those who are 
interested in obtaining knowledge of the mineral 
resources on which the industry mainly depends, 
the Advisory Council for Scientific and Industrial 
Research has thought it desirable that a report * 
should be compiled summarising the latest infor- 
mation available regarding the iron-ore resources 
of the United Kingdom, as well as those of other 
OTuntries. Although a vast amount of informa* . 
tion has been published from time to time, it exists 

1 Dtparlmettt gf Scientific wnd InHustiial Research. Ativiiory CounefL 
'^London: H.M. Stationery Office.) Price sri. net. 
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mostly in the form of reports and monographs 
scattered throughout the Proceedings of technical 
and scientific societies and in the very valuable 
publications of the Geological Surveys and Mines 
Departments of this country and of the principal 
Dominions of the British Empire; also in those 
of other countries, particularly the United States. 

! Consequently much time and labour have to be 
spent in searching for the literature on the subject. 

The aim of the report, therefore, has been to 
collect and present in a summarised form the 
main facts concerning the resources of iron ores 
1 and of other metalliferous ores accessory to the 
j metallurgy of iron and steel, and to indicate their 
i comf)osition and character, giving as many 
i analyses as possible of the minerals in every 
' locality, with indications as to their geographical 
' position and accessibility. The report is the work 
' of Mr. G. C. Lloyd, the secretary of the Iron and 
Steel Institute, and it has been revised and added 
to by Prof. Henry Louis, of the Armstrong 
College, Newcastle-upon-Tyne. 

The report is divided into three main parts, of 
which Part i. deals with the iron ores of Great 
Britain and Ireland and of the British Dominions. 
It is known that large resources of iron ores 
exist in the United Kingdom, but in certain dis- 
tricts, owing to their mode of occurrence, as well 
as the low percentage of iron which the ores 
contain, it has been difficult to work some of them 
profitably. Foreign ores, especially those of 
Scandinavia, which are of high-grade quality, 
have been imported so cheaply into this country 
that the native lean ores could no longer compete 
with them. Native ores have therefore to a great 
extent been disregarded, and expenditure upon 
their development has not been worth while on 
account of the ease with which cheap supplies of 
much superior ore could be obtained from abroad. 
The ores of the United Kingdom are described 
in approximately the following order ; — 

(a) Red and brown haematites and magnetites 
j- (Cumberland, Lancashire, Cornwall, Devonshire, 

; and the Forest of Dean), and the aluminous ores 
! of Co. Antrim, Ireland. These are estihiated 
at about 500 million tons, 
j {b) Carbonate ores or ironstones (Cleveland, 
i Northamptonshire, Rutlandshire, and Leicestcr- 
j shire), and the calcareous ores of the Lower and 
! Middle Lias (Lincolnshire, Oxfordshire, Wiltshire, 

I and Somerset). Reserves of these are esti- 
1 mated at about 5000 million tons, but it 
is thought that probably this figure is too low. 
Both in Cumberland and Northamptonshire new 
developments in iron-mining are now taking pl^A 
j on a considerable scale. Some attention has also 
j Ijeen lately directed to the Cornish iron ores, but 
‘ it is extremely doubtful whether these can be 
worked again upon any important scale. 

(c) Stratified iron ores of the Coal Measures 
(Scotkind, Northumberland, Staffordshire, Derby- 
shire, Shropshire, and South Wales). Reserves 
I of these are estimated at about 34,000 million 
tons. In normal times by far the largest propor- 
tion of the above quantities cannot be worked 
with profit. 
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As regards the production of iron ore, the total 
amount raised in 1913 was just under 16 
million tons, to which Cleveland contributed nearly 
6, Northamptonshire 3, Lincolnshire 2*6, and 
Cumberland 1*3 million tons. The above total 
compares unfavourably with the output in 1880, 
which was above 18 million tons. Scotland, which 
then contributed 2*66 million tons, only produced 
059 million tons in 1913. Staffordshire also 
shows a big decline. On the other hand, imported 
ores had risen from 3 million tons in 1880 to 
8 million in 1913, of which 47 came from Spain. 
Thus some 24 million tons of iron ore were raised 
and smelted in 1913, of which slightly above one- 
third came from abroad. A total of 10*26 million 
tons of pig iron was produced, representing an 
average iron content of 42*7 per cent, in the ore. 

The resources of the British Dominions are then 
referred to, the principal deposits at present 
known being those of Newfoundland, Canada, 
India, and Australia. Two of the largest iron 
mines in the world are situated on the north- 
western shore of Bell Island, Newfoundland, and 
from them the Canadian iron industry has drawn 
its chief ore supplies. Immense resources of iron 
ore are known to exist in India, but no definite 
estimate of the quantities available for exploita- 
tion has ever been made. 

Part ii. gives information of the same kind and 
so far as it is available with regard to most of 
the other countries of Europe, Africa, Asia, and 
North and South America. As regards the iron- 
ore deposits of the United States, the economic 
and industrial conditions render it unlikely that 
those ores will ever be imported into this country. 
So far as the iron industry of the United Kingdom 
is dependent on the iron resources of other coun- 
tries, any supplies drawn from the United States 
will probably always be in the form of pig iron 
or semi-finished and finished iron goods. 

In Part iii. notes are given of the principal uses, 
occurrence, and composition of the ores of metals 
other than iron but used in the iron industry — ^viz. 
chromium, cobalt, manganese, molybdenum, 
nickel, titanium, tungsten, vanadium, and zir- 
conium, including references to the composition of 
ferro-alloys manufactured from some of these ores. 

TffE EFFORTS OF FRENCH INDUSTRY 
DURING THE WAR. 

W HILE the various Allied countries are busily 
occupied in discussing elaborate after-war 
programmes, there is evidence that France 
least has passed the domain of mere 
leoretical speculation. The Soci^t^ d* Encourage- 
ment pour r Industrie Nationale recently 
organised at its headquarters in P3|(is an 
exhibition of national industries, the exhibits 
comprising : (a) products manufactured ip fi'^oce 
since the outbreak of the war, and which, prior 
to the war were all — or nearly all — obtained 
from abroad; (b) products which before the war 
were manufaej^jj^ principally in the regions 
now in enen;^! omupation and are now manu- 
factured beyohd the French Army zone. A 
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description of the ejehibito is given in the July- 
August number of the society’s Bulletin, and the 
following brief notes refer to the products of a 
more or less scientific character. 

Quartz and Glass Goods. — ^MM. Adnet and 
Poulenc Fr^res exhibited a comprehensive series 
of glass and quartz vessels used in chemical and 
bacteriological work, including some specimens 
of ** tuboserum ” glass which M. Adnet has manu- 
factured to replace the neutral Jena glass. Other 
exhibits included Dewar bottles, nitrometers, gas 
determination apparatus, clinical thermometers* 
and a microscope the optical and mechanical parts 
of which were made entirely in France. Special 
interest attached to the exhibit of a Coolidge 
tube, which has now assumed importance in 
connection with the radiography of metals. 

Chemistry . — ^At the outbreak of war France 
was practically entirely dependent on Germany or 
on German-owned companies for her supplies of 
chemicals necessary for the manufacture of high 
explosives. The war has changed all that, as is 
evident from the long list of organic compounds 
shown at the exhibition now under discussion. 
A comprehensive series of samples of the coal- 
tar derivatives was shown, as w'ell as samples of 
synthetic nitric acid and nitrates obtained from 
French works. Again, the French have taken up in 
earnest the manufacture of pharmaceutical pro- 
ducts which were essentially German specialities 
before the war (aspirin, local anaesthetics, 
hypnotics, etc.), as the list of exhibits shows. 
Many compounds used in the manufacture of 
dyes, varnishes, etc., and in connection with 
photography and radiology were shown. Pro- 
gress has also been made in the manufacture of 
compounds of the rare earths, which in peace 
time were obtained exclusively from Germany, 
while pure cerium, ferro-cerium, and magnesium 
(manufactured for the ’first time in France) have 
now passed the experimental stage. Three novel- 
ties in the way of chemicals were represented 'n 
synthetic acetic acid, synthetic acetic anhydride, 
and synthetic alcohol. 

Miscellaneous. — Ebonite, so largely used in 
scientific instruments of all kinds— especially 
electricfil — had to be obtained from German firms 
by France at the outbreak of war. Many samples 
of ebonite goods were included in the present 
exhibition, and it is hoped that France may after 
the war be self-supporting in this respect. The 
French are also taking up actively (as we are in 
this country) the manufacture of magnetos, and it 
is hoped, with the advent of better labour condi- 
tions, to replace foreign-made goods by the French 
article. 

It would be highly interesting and instructive 
from the economic point of view if British 
manufacturers of articles similar to those 
described organised a comprehensive exhibit on 
the lines indicated above. The country would 
then at least know that serious attempts were 
being made to take action rather than spend 
time in abstruse arguments which have little 
value except for the theoretical economist. 

E. S. Hodgson. 
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NOTES. 

Much has been said lately about the commercial 
possibilities of aircraft after thc^ war, and the ques- 
tion of an aerial post has been discussed by a respon- 
sible committee; yet to the man in the street such a 
proposition seemed to be rather far-fetched. The 
splendid flight made on September 24 by Capt. Giulio 
Laureati from Turin to London was a most practical 
and striking demonstration of the possibilities of the 
use of aircraft, and could scarcely have come at a 
more appropriate time. Capt. Laureati flew the whole 
distance of 650 miles without descending in seven 
hours and twenty minutes, a speed of eighty-nine 
miles per hour. The wind was adverse, so that the 
actual flight speed was above this figure. Letters 
were carried, including one from the King of Italy to 
our own King; and the Italian morning papers were 
delivered in London in the afternoon. A more direct 
proof of the practicability of the rapid delivery of 
light articles over long distances by means of aircraft 
could scarcely be imagined. The machine flown was 
one built by the SocieU\ Italiana Aeroplani, fitted with 
a Fiat engine, a similar machine to that on which 
the same pilot previously flew’ 920 miles without stop- 
ping — from Turin to Naples and back. The present 
fligHt is the longest *' international ” flight yet made, 
and the pilot met with a very warm reception at 
Hounslow, where he landed, and where he was met 
by representatives of the Air Board, the Admiralty, 
and the War Office. Capt. Laureati deserves the 
highest congratulations on his splendid feat, and it 
is to be hoped that this flight marks the commence- 
ment of a new epoch of rapid transit from country 
to country by means of aircraft, with a corresponding 
benefit to international trade. 

The August issue of the Proceedings of the U.S. 
National Academy of Sciences contains reports of the 
meetings of the Executive Committee of the National 
Research Council since April 4 last. At the meeting 
on June 21 it was announced that the Carnegie Cor- 
poration of New York had authorised a grant of 
io,oool. to the Carnegie Institution of Washington 
for purposes of the National Research Council, with 
the understanding that disbursements on account of 
this donation should be made at the discretion of the 
president of the institution. The committee appointed 
to consider the question of the organisation of State 
research committees and their relation to the National 
Research Council recommended that a letter offering 
the complete co-operation and assistance of the National 
Research Council be sent to those State councils 
which have already organised research committees, 
and that a letter be .sent to the proper officer of all the 
State councils of defence which have not already 
organised research committees pointing out that fhe 
National Research Council has carefully considered 
the question of the general organisation of State com- 
mittees or councils of research, and has come to the 
conclusion that such organisation should be deter- 
mined by local needs and conditions. Local causes, 
such as the development or investigation of natural 
resources or the proper development of the use of 
research methods in industries, or the correlation of 
industries^ w'ith research laboratories already existing 
at educational institutions, may make it very desir- 
able to organise such State research committees. In 
fact, the present emergency offers, in some respects, 
an unusual opportunity for improving the correlation 
of industry and research, and it is highly desirable 
that those concerned with this development should not 
only consider it with reference to the emergency, 
but should also plan for the permanent continuance,. 
of> any research committees which may be iormed. 
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A REPORT presented at the Newcastle meeting of the 
British Association last year directed attention to the 
lack of organisation and general neglect of higher 
geodesy in the United Kingwm. The discussion upon 
this report led to the extension of the terms of refer- 
ence of the committee so as to include, in addition 
to geodesy, other departments of geophysics, such as 
terrestrial magnetism, tides, atmospheric electricity, 
and seismology. It was felt that steps should be taken 
to constitute a committee or association to promote 
the advance of the various branches of science which 
deal with the physical, metrical, and dynamical pro- 
perties of the earth, on both their theoretical and 
observational sides. We are glad to learn that such 
a committee has been appointed by the British Asso- 
ciation and has arranged meetings for the discussion 
of geophysical subjects. The first meeting will be held 
in the apartments of the Royal Astronomical Society 
on Wednesday, November 7, at 5 p.m., and will be 
presided over by the chairman of the' committee, Sir 
Frank W. Dyson, the Astronomer Royal, who will 
make a brief statement concerning the objects and 
future programme of the meetings. The subject of 
magnetic surveys w’ill be introduced by Dr. S. Chap- 
man, who w'ill make a report on magnetic surveys and 
charts by land and sea throughout the world. Dr. 
G. W. Walker will give an account of the recent 
magnetic survey of the United Kingdom made under 
the auspices of the Royal Society and the British Asso- 
ciation. Major Lyons will exhibit and describe tw'o 
of Gauss’s heliotropes, on loan to the Science Museum. 
At the second meeting, which has been provisionally 
appointed to take place on December 5, Prof. A. 
Schuster will preside, and Sir Napier Shaw will open 
a discussion on the general constitution and condition 
of the atmosphere, which will be continued by Mr. 
J. H. Jeans and others. Among the subjects which 
the committee has under consideration for report and 
discussion at later meetings may be mentioned seiches 
and tides ; atmospheric electricity ; British earthquakes ; 
observatories; methods and instruments in connection 
with the various branches of geophysics ; geodetic 
and gravity surveys ; and the constitution, temperature, 
and other physical conditions, motions, and secular 
changes of the interior of the earth. Papers on these 
and other geophysical subjects for reading and dis- 
cussion at the meetings, as approved by the committee, 
should be addressed to Dr. S. Chapman, secretary of 
the committee. Royal Observatory, Greenwich, S.E.io. 

The post of Director of Food Economy at the 
Ministry of Food has been undertaken by Sir Arthur 
Yapp, the national secretary of the Y.M.C.A. 

The seventh Norman Kerr lecture of the Speiety for 
the Study of Inebriety will be delivered by Major W. 
McAdam Eccles, on Tuesday, October 9, at 5.30 p.m., 
in the Robert Barnes Hall, i Wimpole Street, Caven- 
dish Square, London, W.i. The subject will be ‘War 
and Alcohol.” 

Dr. G. T. Walker, Director-General of Observa- 
tories, India, informs u's thaj: in view of the uncer- 
tainty of postal arrangements, and in order to sav^ 
space on shipping, it has been decided to discontinw 
sending the publications of his department ouf , oip 
India during the continuation of the war. 

The is announced, at fifty-six years of agl, 

of Mr.^Ki D. Pullar, president of the Society of Dyers 
and, Cwourists in 1914, and chairman of the -well- 
known fir&i of Messrs. J. Pullar and Sons, dyers and 
cleaners, of Perth. Mr. Pullar was a life fellow of 
the Chemical Society of London. 

The Geological Physics Society has arranged a 
museum demonstration on Pseu^d-Fossils, or Lusus 
Naturae,” at the British (Natural “.JHiilory) Museum, 
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South Kensington, in the Geological and Mineral Gal- 
leries, on Saturday, September 29, at 3 p.m. The 
demonstration will be conducted 1^ the acting honorary 
secretary of the society, Mr. W. F. Gwinnell. 

We regret to record the death of Mr. F. O. Erich- 
sen, which is reported by cable from Buenos Aires. 
A brief account of his career appears in Engineering 
for September 21. He w’as educiited at Rugby School, 
and after pupilage with Messrs. James Simpson and 
Co., of London, became chief of their outdoor erection 
department, in which capacity he was responsible for 
the erection and duty trials "of many large pumping 
plants, both at home and abroad. Mr. Erichsen was 
appointed a director of his firm in 1914, and was an 
associate member of the Institution of Ciyil Engineers, 
and a member of the Institution of Mechanical 
Engineers. 

We regret to note that Engineering for September 
21 records the death of Mr. B. W. Head, on Septem- 
ber 12, in Orange River Colony, at the early age of 
forty-two. After serving an apprenticeship to en- 
gineering, Mr. Head went to Cambridge, where he 
took a double first-class in the Mechanical Science 
Tripos. The work of his firm, Messrs Jeremiah Head 
and Son, was chiefly connected with steel-works plant, 
and Mr. Head took an active part in developing this 
work, both in this country and in America. He was 
a member of the Institution of Civil Engineers and 
•of the Iron and Steel Institute. 

Dr. AddioON, Minister of Reconstruction, delivered 
an address on September 22, in the Town Hall, 
Huddersfield, on “ Social Reconstruction after the 
War.” He insisted that in the past this country has 
not made enough use of brains. How highly trained, 
scientific men have overcome the difficulties of supply- 
ing our armies can never be sufficiently described, and 
yet before ^the war those men had been paid salaries, 
in some /Cases by people who ought to have known 
better, tVat were a disgrace to the community. One 
lesson yf the war has been that it pays to employ 
brainsy^nd to pay for them properly. Later Dr. Addison 
•emphr/sised the need for a closer association between the 
Jabomtory and the factory. Science must be brought 
mori into industry. One of the chief reasons why 
4 :h<y Germans invaded our markets is that they organ- 
ic their buying and selling on comprehensive lines. 

must do the same. The steps being taken will 
•1‘emove some of the difficulties in respect of our com- 
mercial intelligence. As a whole, we get what we 
pay for. When men in this work are paid about the 
wages of clerks we get value for what we pay, but we 
•do not get what we want. Dr. Addison went on to 
•explain that he had had prepared a precise and scien- 
tific examination of great groups of factories in this 
•country which shows how efficient plant, method, and 
management yield striking results as compared with 
places where those conditions do not prevail. In one 
case, although wages had increased 20 per cent., the 
•cost of production had fallen by 29 per cent. 

Dr. a. W. Bishop, who died at Nottingham on Sep- 
t^ber 9, was born at Highgate on November 25, 1867. 
♦ic received his early education at Highgate Grammar 
School, and later, at the Royal School of Mines, 
►showed a distinct ability in chemistry. From 1887 to 
Dr. Bishop worked in the laboratory of the late 
Prof. A. von Baeyer in Munich, and obtained the de- 
gree of Ph.D. “magna cum laude.” At Munich he 
worked chiefly under the' direction of Claisen, with, 
whom he investigated the preparation and reactions of 
^oitymethylenecamphor. and his thesis, ” UeW den 
Formylcamfer,” was the result of work carried out 
with extreme care and adUity. In 1890 he became 
assistant to Prof. W. H. E^erkin at the Heriot-Watt 
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College, Edinburgh; and in February, 1894, he took 
up the appointment of professor of chemistry in H.H. 
the Maharaja’s College, Trivandrum, Travancore, S. 
India. He later becaii||- principal of the college, and 
in 1911 was appointed Director of Public Instruction, 
from which post he retired in 1915 on account of ill- 
health, having completed rather more than the ordinary 
full-time service. On returning to England, he 
worked under Prof. W. J. Pope in the Cam- 
bridge University Chemical Laboratory, and later 
joined the research department of Sir Jesse 
Boot at Nottingham. It was always a great 
disappointment to Dr. Bishop that his position in 
Travancore did not give him any facilities for continu- 
ing research work, and .he looked forward to taking up 
chemical investigation again alter his retirement. For 
the greater part of his time in India his work largely 
j consisted in directing first collegiate education, and 
later the whole of the Education Department in 
Travancore was under his control. He also did a con- 
siderable amount of work for the University of Madras, 
of which he was a fellow, a member of the Senate, and 
, a member of the Board of Studies in Physics and 
I Chemistry. During the short time that remained to 
i him after leaving India, Dr. Bishop was engaged in 
the research which he so greatly loved, and less than a 
week before his death, in a letter to the present writer, 
he expressed unabated enthusiasm for his work. His 
connection with India brought him many friends, and 
whilst they regret his sudden death, they will always 
remember him with sincere affection and esteem. 

In Folk-Lore (vol. xxviii., No. 2) Sir James Frazer 
tells how, on Christmas Day, 1916, a solemn act of 
anathema w'as pronounced against the Greek states- 
man, M. Venizelos. In this case the victim was repre- 
sented by a bull’s head, at which stones were thrown 
and curses uttered. Sir James Frazer produces many 
instances in which stones are flung as a form of curs- 
ing, as in the well-known case of Shimei and King 
David. The bull’s head finds a parallel in the ritual of 
ancient Egypt, where, according to Herodotus, black 
oxen were sacrificed, and then the head of the victim 
was laden with curses. After this rite it was sold to 
Greeks, if any happened to be present; if not, it was 
flung into the river. 

In the September issue of Man Mr. A. C. Breton, 
describing the Tsimhian Crest Poles at Hazelton and 
Kishpiox, British Columbia, remarks that these in- 
teresting totemistic objects are now decaying, and are 
not likeTv to be replaced. The principal post at Kish- 
piox had the form of a flagstaff, 80 ft. high, painted 
with a long black stripe proceeding from a black head 
with white eyes, at the base of the staff, and this 
represented a snake. On a small enclosed platform in 
front of this were two carved wooden figures — one the 
“Grizzly Bear under the sea,” the other a finback 
whale. A good specimen of a similar pole is preserved 
at the Pitt Rivers Museum, Oxford. Now that atten- 
tion has been directed to the few remaining examples 
it may be hoped that the Government of British Colum- 
bia will arrange for the removal of these interesting 
objects to some place of safety. 

Prof. Elliot Smith has reprinted from vol. vii. of 
the Proceedings of the British Academy his lecture on 
“Primitive Man.” He gives an interesting review of 
the problem as it stands at present, and makes some 
suggestions which deserve attention. Thus he lays 
emphasis on the proposition that “man’s mental and 
moral attitude is, in a large measure, determined by 
those primitive instincts and customs which he shares 
with his simian ancestors, but also by the influence, 
conscious and unconscious, of the atmosphere of tradi- 
tions amidst which he has grown up. At no stage of 
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his career has he acquired highljj complex and 
specialised instincts which impelled him, without any 
prompting from other pqpple#, to build megalithic 
monuments or to invent the stpnr of the deluge inde- 
pendently of other people who^do the same arbitrary 
things, as modern speculations would have us believe.” 
Agam, Prof. Elliot Smith urges that “ these facts seem 
to emphasise how confusing is this use of the word 
‘age.’ They also reveal how devoid of foundation is 
the misnamed ‘ evolutionary ’ theory that claims all 
these phases of culture as so many natural stages 
through which every people has passed in virtue of the 
operation of the blind forces of an arbitrary and in- 
evitable process of evolution.” 

The altitudinal distribution of birds in Europe repre- 
sents an almost unworked field. Hence we welcome a 
most interesting and suggestive paper bv Mr. C. J. 
Alexander in British Birds for August. Mr. Alexander 
confines himself to “ Notes on Zonal Distribution in the 
Mountains of Latium, Italy.” He divides this area 
into five zones, ranging from the Mediterranean, which 
extends from the sea-level up to betw’een 300 and 
500 m., to the Alpine, represented by exposed moun- 
tain peaks from 2000 to 2150 m. The only bird which 
runs the whole gamut is the black redstart. The 
wren, Alpine pipit, chough, wheatear, and linnet are, 
save the black redstart, the only residents of the sub- 
Alpine zone. The montane zone he finds the best 
characterised ornithologically of the three woodland 
zones. The dipper and the grey wagtail scarcely range 
out of the sub-montane zone. As might be expected, 
there is a vertical migration of the several inhabitants 
of these zones in accordance with the seasons, as 
well as a horizontal migration during the spring and 
autumn of birds passing to and from their breeding 
quarters further westward. 

Moles in captivity are notoriously difficult to 
manage. But Miss Frances Pitt has b^n remarkably 
successful in this undertaking, which she describes in 
the Scottish Naturalist for September. The extra- 
ordinary voracity of this animal is well known, but yet 
it is probably not generally realised that it will eat 
more than its own weight of earthworms in twenty- 
four hours. One of Miss Pitt’s captives, weighing no 
more than 4 oz., ate during one month 7^ lb. of 
worms. Finding it difficult to maintain a .supply for 
her captives, she experimented with raw beef, mutton, 
fowls’ heads, and the livers of rabbits, with varying 
success. Cheese always seemed to be acceptable. 
Placed in glass boxes, she was able to watch them at 
nest building and excavating. When burrowing, the 
earth dug by the hands was thrown out by the 
hind feet, which were also used in cleaning the fur 
and the hands. But this paper, which has not yet 
reached its completion, is too lull of interesting matter 
to be briefly summarised; it must be read at length 
by all who are engaged in the study of animal 
behaviour. 

In his account of the Echinoderms other than Holo- 
thurians obtained by the British Antarctic (Terra Nova) 
Expedition, 1910, and recently published by the British 
Museum, Mr. Jeffrey Bell lays great stress on the 
extraordinary variety in the characters of most of the 
Echinoderms collected in the Antarctic regions, although 
the conditions of depth and temperature are practically 
uniform. So astounding are the variations of the star- 
fish, Cycethra verrucosa, that ” if a mystic wanted a 
type of human life he might well take this species.” 
A whole plate is devoted to these variations, a^d 
another to the variations of the brittle-star, •Qphib- 
steira. The most interesting forms described are per- 
haps the three new ^ecies of Astr<^>orpa, Astrost^ema, 
and Astrotoma, and it is rather strange that neither these 
nor tlie new starfish, Luidia scoM, should' have ^en 
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accorded any illustration. The course followed by Mr. 
Bell runs counter to that now strongly advocated by 
many systematists, but there is somethii^ to be said 
for it all the same. We note that Mr. Bell refers to 
his three new brittle-stars as ” Astrophiurids.” His 
original term was “ Astrophiurae, or Cladophiurae.” 
His present term implies that they belong to the same 
family as Astrophiura, which, as he well knows, is a 
totally different thing. 

In Naturen for May and June Hr. Jan Petersen 
describes and illustrates a number of newl^ discovered 
figures of animals incised by Stone-age artists on rock- 
surfaces in southern Norway. 

I The vexed question of the age of the Borrowdale 
volcanic rocks, which add so much to the picturesque 
scenery of Cumberland, rises again in a paper by Mr. 
J. F. N. Green on “The Age of the Chief Intrusions 
of the Lake District” (Proc. Geol. Assoc., vol. xxviii., 
p I, 1917). The Borrowdale lavas are placed in the 
Llanvirn series. The Carrick Fell complex is shown, 
on the evidence of pebbles in the Watch Hill beds, to 
be older than the Bala rocks, and, with the Eskdale 
granite, it is regarded as belonging to a late phase of 
the Borrowdale activity. 

In a short paper on “The Geology of the Fiji 
Islands” (Proc. Nat. Acad. Sci., vol. iii., p. 305, 1917), 
Mr. W. G. Foye, of Middlebury College, Vermont, 
indicates that the present coral-reefs of the Fijis de- 
pend for their form on Pleistocene and recent move- 
ments, and that the growth of atolls and barrier reefs 
in this region is due to local and not to widespread 
subsidence. The submergence is more recent than the 
return of the waters to the ocean after the Glacial 
epoch. The author’s paper on the same subject in the 
American Journal oj Science has already been noticed 
(Nature, vol. xeix., p. 471). 

Prof. J. W. Gregory’s lecture on “The Flowing 
Wells of Western Queensland,” delivered in Australia 
in 1914, has been printed in the Queensland Geo- 
graphical Journal, vol. xxx., p. i (1916). The vital 
question of the duration of these wells and the pro- 
gressive diminution in their output is seen to be un- 
answerable^ at present. The discussion on the resolu- 
tions whicli followed the lecture shows tliat the diminu- 
tion in supply may be due to escape in the bore-holes 
and choking of the inlets, and that there is a tendency 
to regard with favour Prof. Gregory’s view as to the 
plutonic nature of the water-bodies. 

In the issue of Scientia for August, Mr. W. B. 
Wright, of the Geological Survey of Ireland, furnishes 
a useful review of ‘The Interglacial Problem,” in 
which, following and extending the views of Penck, 
he shows that interglacial deposits indicate a 
woodland phase, followed by a steppe phase. 
He urges that the latter points to the oncoming 
of a glacial epoch, but extends well back into inter- 
glacial time. The single interglacial episode recorded 
in many northern areas, such as North America, may 
be explained by the fact that the longer of the Alpine 
interglacial epochs alone had any marked effect on 
the larger and more stable ice-sheets. 

* 

A REPORT published by the Royal Cornwall Poly- 
technic Society gives meteorological tables for Falmouth 
Observatory for the year 1916 and lustrum tables for 
sea temperatures, 1911-15. Mean sea temperatuies are 
also given for the period of thirty-six years for each 
month. The lowest mean is 47*1® F., in February, 
ahd the highest 597® F., in Au^st, the mean for the 
several seasons ranging 12*6® F. during <•!><* year. De- 
tailed values for the several eluents are given in the 
meteorological tables, and comparisons are made with 
die averages for a long period of years. The new units 
of millibars for the barometer, millin'etres for rainfall. 
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and metres per second for wind velocity are systematic- 
ally used, but temperature values are given in Fahren- 
heit. Falmouth Observatory is one of the Meteoro- 
logical Office weather stations, and the records are of 
a high standard. 

Symons's Meteorological Magazine for September 
deals tentatively with the rainfall of August and the 
summer of 1917. It promises later to utilise more fully 
the ample details supplied by numerous observers. The 
south and south-east of England, which felt the full 
influence of a partial drought in the middle of last June, 
have since experienced rainstorms of considerable mag- 
nitude. In August large portions of the country had 
more than 6 in. of rain, the fall exceeding 10 in. over 
the elevated parts of Devon and Somerset. In the 
normally rainy portions of England and Wales the 
rains exceeded 20 in. during the month, and in parts 
of Ireland the measurements exceeded 10 in., in many 
places constituting an extreme record for the month 
over a long series of years. In Scotland the rainfall 
was generally less remarkable, but the mean atmo- 
spheric pressure for the month w’as the lowest recorded 
in August for at least fifty years. For England and 
Wales the August rainfall was 192 per cent, of the 
average, for Scotland 12 1 per cent., and for Ireland 
192 per cent. During the wet August of 1912 the rain- 
fall in England and Wales was 198 per cent, of the 
average, but in Scotland it was only 119 per cent., and 
in Ireland 129 per cent. For the three summer months, 
June to August, the rainfall was more than ao per cent, 
above the average over the greater part of the south 
of Ireland, south-west Wales, and south-east of Eng- 
land. Portions of Middlesex, Surrey, Sussex, and Kent 
had an excess of more than 80 per cent, of rain, rising 
in patches to double the average. Less than the aver- 
age rain fell in the north and west of Scotland, and as 
far south as Morecambe Bay. In the northern mid- 
lands of England the rainfall was only slightly above 
the average. 

Scientific Paper 300 of the Bureau of Standards 
contains a summary of the results obtained by Mr. 
W. W. Coblentx in his researches on the emissivity 
of the tungsten filaments of incandescent electric lamps 
filled with nitrogen. Both straight and coiled filaments 
have been investigated, the latter being the more 
efficient owing to the diminution of the heat convection 
and conduction losses for them. The coils had an 
inside diameter and a pitch twice the diameter of the 
filament. The radiation from an element of surface 
within the coil was found to be 90 per cent, greater 
and relatively redder than that from an outside 
element. The difference between the two was found 
to be in agreement with that calculated on the assump- 
tion of multiple reflections within the coil. Neither 
the internal nor external radiation E can be expressed 
in terms of the wave-length X, and the absolute tem- 
perature T by any formula of the Wien type, i.e. 

^ jn >vhich c, and c, are constants. 

La Nature for September i contains an article on 
recent improvements in wireless telegraphy by M. H. 
Volta. Fifty lines of it have been censored by the 
French authorities, but enough of the article remains 
to show how well the importance of the subject is 
appreciated in France. After describing the principles 
on which the earlier detectors — the iron or nickel filings 
coherer, the electrolytic, the thermoelectric, and the 
magnetic detector operated — ^the author shows how 
these have been superseded by the electronic or ** valve ” 
detector, and describes several of the forms and circuits 
at present used. By coupling a number of these 
detectors in series a high oegree of sensitiveness may 
be secured, but Pratt, of the University of California, 
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has introduced a combined electronic and thermo- 
electric detector, by tn|fbns of which he has detected 
signals from stati<^^^'TO,oOo kilometres away. The 
General Electric <3^ Schenectady has shown hoW 
electronic “valves’* may be used as sources of wire- 
less waves, and it is not too much to say that the 
“valve” has revolutionised wireless telegraphy. The 
problem of diminishing the disturbances which so seri- 
ously interfere with the use of these sensitive pieces 
of apparatus has to some extent been solved by divid- 
ing the antenna into sections separated by inductances 
and connected to earth by inductances which give the 
parasitic currents a frequency differing from that of 
the signalling current. 

The greater part of the roof of the Library of Con- 
gress, Washington, U.S.A., is covered with tinned 
sheet copper, all of which is from the same manufac- 
turer, and was installed at the time of the completion 
of the building in 1893-94. This has undergone a 
curious corrosion process which presents some unusual 
features, and has been investigated by P. Merica and 
reported on in Technologic Paper No. 90 of the Bureau 
of Standards. The roof is situated in a district un- 
commonly free from smoke, and it is not 
near any power station or factory produc- 
ing smoke, so that atmospheric , conditions 
may be regarded as most unfavourable for 
corrosion. Nevertheless, the sheet has become badly 
pitted on the upper side, and the pits occur in general 
along the line of surface scratches. They are appar- 
ently unrelated to the service conditions and to the 
direction of the rolling of the sheet. When the copper 
became exposed, as in the present case, at the bottom 
of the scratches on the surface, it formed a galvanic 
couple with the alloy layer, electrolytic action set in, 
and the copper at these points was corroded, forming 
the pits described. This publication gives the results 
of a study of the structure of the tin coatings on copper, 
and it is shown that this coating consists of at least 
three layers, viz. a thin layer of Cu,Sn immediately 
next the copper, then a layer of the constituent “ H,” 
containing about 60 per cent, by weight of tin, and 
finally a layer of the eutectic of tin with copper. These 
alloy layers are electronegative, both to the tin and 
the copper base. 

The seventh and concluding article of a series on 
the evolution of the chain-track tractor appears in the 
Engineer for September 21. In these articles, which 
are fully illustrated, will be found a connected narra- 
tive showing the steps by^ which workable machines 
were produced. No mention is made of any work 
done in Germany or .Austria, since, so far as our con- 
temporary is aware, these countries have played no 
part whatever in the actual evolution of vehicles of 
this type. Nor has France added materially to the 
development of the chain-track mechanism. The sys- 
tem appears to have been evolved gradually by a great 
many workers, who have carried on their investiga- 
tions independently, though for the most part on 
similar lines. An exception is Mr. Diplock, who alone 
pointed to the necessity for having the roller chain 
flexible, and each foot of the chain track absolutely 
free to move in any direction and within certain 
limits with respect to the other feet immediately 
adjacent to it, if the best results as regards friction 
and freedom from wear-and-tear are to be looked for. 

The latest catalogue of second-hand books (No. 16^) 
of Messrs. W. Heffer and Sons, Ltd., Cambridge, is 
mainly devoted to school books, but there are sectiona 
relating to works in botany, chemistry, geolo^, 
biolo^, -mathematics, medidne, and education, wh^ 
should make it useful to readers of Nature. Copies 
df the catalogue are obtainable from the publishers 
upon written application. 
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OVR ASTRONOMICAL COLUMN, 

A New Comet.— A Copenhd^n telegram announced 
an observation of Hncke’s cctaie^t by Or. Max Wolf 
on September 14 At i3h. Si*3rt».> Konigstuhl Mean 
Time, the position of the comet was R.A. 6“ 24', de- 
clination 4 13'' 16'. The Morning Post of September 
26 states that an observation made on September 21 
proves the object to be a new comet, and not Encke’s 
comet, as first supposed. 

.^N Empirical Law op Planetary Distances. — An 
interesting empirical law connecting the distances of 
the planets from the sun is discussed by G. Armellini 
in the Observatory for September. The law is ex- 
pressed by the simple formula a:„=i- 53«, where 1-53 
represents the distance of Mars from the sun, and n 
takes the values —2, —1,0, i . . . for the planets 
Mercury, Venus, Earth, Mars . . . The numerical 
values given by the formula are compared with the 
true values, and with those given by Bode’s law, in 
the appended table : — 



Fo 

rniula 

True distnnce.s 

Bode 

Mercury 

1 - 53 - 

“=0-427 

0-387 

0-4 

Venus 

1 - 53 " 

‘=0-054 

0-723 

0-7 

Earth 

1 - 53 " 

= I-OO 

1-00 

I-O 

Mars 

*‘53 

= *•53 

1-52 

1-6 1 

Asteroids ... • 

1 - 53 * 

*• 53 “ 

= i !-34 
= 3 - 5 ^ 

• « • • • # 

• • • • • • 

jrSj 

Jupiter 

1 - 53 " 

= 5-48 

5-20 

5-2 i 

Saturn 

*• 53 “ 

=8-38 

--• 9'54 

lO-O i 

(Vacant place). 

= 19-46 


i 

Uranus 

*• 53 " 

... 19-2 

19-6 

Neptune 

*• 53 * 

= 29-76 

... 30-1 

388 


It will be seen that the formula has a marked advan- 
tage over Bode’s law in the representation of Neptune. 
Moreover, since the two distances given for the aste- 
roids are comprised within the limits of the asteroidal 
zone, there is only one vacant place, whereas Bode’s 
law, if written in the form x„ = o-4 + (o-3 x 2"), presumes 
the existence of an infinite number of small planets 
between Mercury and Venus. It is considered possible 
that the vacantplace between Saturn and Uranus may be 
occupied by small planets which have not been detected 
on account of their great distances. 

Eclipsing Variables. — Photographic light-curves of 
the eclipsing variables, TT Lyrae and Y Camelopar- 
dalis, obtained at Harvard, have been utilised in a 
discussion of the orbits of these stars by Martha B. 
Shapley {Astrobhysical Journal^ vol. xlvi., p. 56). The 
periods derived from the new observations are respec- 
tively 5-243708 days and 3-305^68 days. In the case 
of TT Lyrae the observations give positive evidence of | 
a shallow secondary minimum and of a variation of j 
light due to the ellipsoidal form of the components, j 
There is also an unusually large “ reflection ” effect, ; 
which is attributed to inter-radiation, and on this | 
interpretation the hemisphere of the faint star which I 
faces the bright component is eleven times as bright as 
the other. Since only a small part of the light of the 
bright star remains visible at principal minimum (the 
variation being 2J magnitudes), a large proportion of ^ 
the total loss of light at that time is due merely to 
rotation of the unequally illuminated faint companion. 

Y Camelopardalis has also a large range of variation, 
losing 78 per cent, of its light at principal eclipse. The 
two systems are closely similar in many respects, and 
are estimated to be more than 3000 light-years distant 
from the earth. 

Similar observations and determinations of orbital 
elements, have been made at the Laws Observatory 
in the case of the eclipsing variables Z Vulpeculae, 
TV Cassiopeia;, and w Hcrculis • (Laws Observatory 
Bulletin, 20, 27, 28). The element^ of the eclipsing 
systems TV, TW, TX Cassiopeise, and -T Leonis 
Minoris have been investigated by R. J. McDiarmid 
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I (Dissertation, Princeton University). The brightness 
I of TX Cassiopeiee is estimated to be 1400 times that 
i of the sun. 

THE EGYPTIAN OIL FIELD.^ 

T he Egyptian oilfield occurs along the western 
coast of the southern end of the Gulf of Suez, 

I and, being beside a great ocean highway, is in a most 
i convenient position tor an oilfield, and where mining 
I operations should throw light on some interesting 
! geological prqblems. Dr. Hume writes on this field 
! with high authority and intimate knowledge ; his in- 
I formation and conclusions are, however, often in- 
i definite, and his report has that air of detachment 
! from practical applications which has been responsible. 
! for much of the distrust of geology felt among mining 
j engineers. The author is no doubt wise to avoid 
i unnecessary trespass on the field of the engineer, and 
his report is on the region and not on the oilfield 
alone. It would, however, have been even more useful 
if it had included statistics of the oil yields and informa- 
tion as to the quality of the oil, and if the author had 
not declined to express any opinion on the future of 
the field. 

His geology is also cautious. He states that the 
oil is mostly derived from a cavernous dolomitic lime- 
stone, which he regards, however, as merely a reser- 
voir. He attributes the .source of the oil to deeper 
beds of Globigerina marl. This suggestion may be 
due to the influence of Prof. Mrazec, who accompanied 
Dr. Hume on a visit to the field, has contributed the 
cross sections to the report, and is probably responsible 
I for the suggested comparisons with the Rumanian oil- 
' fields. The Egyptian oilfield appears to have much 
more in common with that of Persia than with that 
of Rumania. In the fields beside both the Gulfs of 
Persia and Suez the chief oil horizon is a thick series 
of gypsum beds which Dr. Hume repfards, doubtless 
correctly, as lagoon deposits ; they overlie a Mid-Miocene 
(Helvetian) coral limestone, and lie below a limestone 
containing a fossil oyster, Alectryonia virleti, which 
is characteristic of the Upper Miocene (Tortonian). 
Dr. Hume refers this bed to an indefinite “ Mio- 
Pliocene” horizon, which he places above the Lower 
I Pliocene. The remarkable resemblance in the general 
i succession of the Egyptian and Persian oilfields favours 
i the correlation of "the virleti beds with the Upper 
Miocene, and the origin of the oil from the gypsiferous 
deposits. 

The Egyptian oilfield structurally consists of a band 
of sedimentary rocks which has sunk between the 
granitic masses of Sinai and south-eastern Egypt. It 
thus resembles the Alsatian oilfield which has been 
lowered between the Archean masses of the Vosges and 
the Black Forest. By this movement the beds have 
naturally been folded and faulted. But it is not clear 
from Dr. Hume’s account whether, in the Egyptian 
field, the folding was the primary movement, or, as in 
the Alsatian field, was secondary to the faulting. He 
attaches most stress to folding, but he includes therein 
movements that would generally be regarded ’as fault- 
ing; fpr the upraising of a mass of old granite into, 
overlying sediments, which are thereby disturbed and 
brecciated along the contact, he includes as folding. 

The report is well illustrated by numerous photo- 
graphs hnd an excellent map by Dr. Ball, and though 
the text leaves us wishing that the author out of the 
fullness of his knowledge had given more information 
bn some branches of the subject, we are grateful for 
a valuable addition to both Egyptian and economic 
geology. J. W. G. 

1 Ministry of Finance, Egypt. Report on the Oilfields Region of Egypt. 

By W. F. Hume, Director of the Geological Survey of Egypt. Pp. viif-f . 
103+23 plates. (Cairo: Goyernment Press, 1916.) 
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THE STATISTICS OF THE DAIRY. 

D r. RAYMOND PEARL is one of the younger 
generation of American biologists. He belongs 
to that school of naturalists who pursue, to begin with, 
the critical study of evolution, dealing not with its 
results alone but with its actual phenomena, who 
inquire into the essential facts and ways of working 
of selection, and who investigate accordingly all the 
problems, mathematical and other (especially those re- 
lating to “probability”)* which are associated with 
variation and heredity. He belongs, that is to say, 
to the twin brotherhood of the experimentalists and 
statisticians, and like others of his school he has of 
late turned his investigations into very practical lines. 
A batch of Dr. Pearl’s recent papers has come to 
hand, mostly on work done in conn^tion with the 
Agricultural Experiment Station of the State of Maine. 
One — a very interesting one — is a general review of 
"The Selection Problem.” Others deal with statistical 
and biometric methods — for instance with class-fre- 
quencies, with the gamma function, and with other 
matters connected with “curve-fitting.” The rest of 
the batch are for the most 


obvious, then, that any such calculation must be pre- 
ceded by a long and comprehensive experimental in- 
vestigation. After this experimental basis is obtained 
(and for practical ptirposes Dr. Pearl has now suffi- 
ciently achieved it — unless, perchance, there turn out 
to be significant differences in the case of Jerseys or 
other special breeds), thq rest is easy; but I have tried 
(with Dr. Pearl’s approval) to simplify his own very 
lucid account still further, and to employ for this pur- 
pose a simple chart or diagram. 

As the outcome of all his previous investigations. Dr. 
Pearl gives us a table of percentage efficiencies in 
dairy cattle, of which the following is an abbreviation 
or abstract. We shall not, by the way, carry our dis- 
cussion beyond the period of tqjn or eleven months after 
calving, after which time (provided the cow does 
not calve again) the yield may still continue a long 
while, diminishing very slowly in quantity; we must 
also remember that, for cows ending their lactation 
in earlier months, the curve will drop somewhat 
abruptly to zero ; and we must not forget that this is a 
quantitative study only, and that the quality or rich- 
ness of the milk must be dealt with separately. 


part experimental studies, on 
egg-production or “ inherit- 
ance of fecundity ” in the 
common fowl, and on various 
problems of productiveness 
and, of race-inheritance ‘ in 
cattle. Let us consider one 
only of these papers (or rather 
a part of one), which deals 
with “Animal Husbandry 
Investigations,” and in par- 
ticular with the “ Study and 
Analysis of Milk Records.” ‘ 
This is a very practical sub- 
ject indeed, and all the more 
so at present, when questions 
of efficiency in food production 
are of the highest and most 
obvious importance. 

The essential problem before 
us is the comparison of two 
dairies, or two herds, with 
regard to milk production ; 
how are we to say, or to dis- 
cover, which herd is the 
better of the two? Simple as 
the case at first sight seems 
to be, it really involves a 



Fig* I* — Perce iUage-ef!ici«ncv chart of milk production. 

plotted on the blank chart cows c 


Two herds, A and B, are si^posed 
, cows of Herd A ; Ot cows of Herd B. 


to have been 


curious and puzzling statistical problem ; for the 
yield of each individual cow not only depends 
on its own intrinsic “quality,” but is very 
largely influenced by two distinct factors, namely 
by the animal’s age and by the time which has elapsed 
since calving. The cow is at her best when about 
five to six years old ; her yield of milk increases up to 
that age, and slowly falls away afterwards. Whether 
she be old or young, her yield is at a maximum shortly 
after calving, and month by month it gradually and 
slowly diminishes. We must find some means of 
equating our two sets of data for the two herds, when 
none of the individual data are directly comparable, 
for the cows in our two herds will differ, at haphazard, 
in age and in the period elapsed since parturition. We 
must, in other words, discover some system of 
“ weighting ” for these factors, or (what comes to the 
same thing) some way of adjusting the actual yield 
to a standard condition of age and period. It is 

V Report of ProgreM on Animal Husbandry Tnvestiflfations in 1915 ; Maine 
A^Cttltural Experiment Station, Orono, Maine. (Papers from the Bio- 
laical Laboratory, No. 9a.) 


Table of Percentage Efficiencies. 


Stage of lactation, in months 


A^e of cow, 
in years 

T 

^ 3 

5 

^ 7 

9 

If 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

per cent. 

Per c< 

li 

S8 

5 * 

44 

37 

30 

27 

3 i 

93 

81 

69 

56 

44 

38 

Si 

100 

86 

72 

59 

46 

38 

7 i 

99 

8S 

71 

57 

44 

37 

9 i 

94 

82 

69. 

55 

43 

36 

iij 

88 

76 

6s 

S 3 

41 

35 


82 

71 

'61 

50 

39 

34 


From this, or from the full table, we may now 
prepare our diagram, in which the several contour-lines 
denote percentages of the maximum or ideal efficiency, 
90 per cent., 80 per cent., etc., and the spaces or 
zones between them represent, therefore, average per- 
centage efficiencies of 95 per cent., 85 per cent., etc., as 
compared with the stanoard of maximum — this latter 
being what we should expect were the cow five to six 
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years old and in her first month of lactation. In 
order to nnake use of this chart, then, we proceed to 
make a mark upon it for each individual cow, each 
mark corresponding (vertically) to a particular age, 
and (horizontally) to a particular month of lactation ; 
and this has been done in our figure for two distinct 
and separate herds, one of fourteen, the other of eleven 
cows. In short we note upon the chart the cow’s 
age and period, and are then able to read off the 
corresponding “efficiency” which we are Entitled to 
expect of her. It only remains for us to add up the 
number of cows (of each separate herd) in each zone or 
“efficiency class,” and then to proceed as follows, by 
the simplest arithmetic : — 


Comparison of Herds A and B. 


Herd A Herd B 


Eihdency 

class 

No. of 

Total 

No. of 

Total 

i^er cent. 

8 s 

cows 

... 2 

efTiciency 

Per cent. 

170 

cows 

3 

elTictency 
Per cent. 

... 255 

75 

m m m ^ " • • 0 

0 

4 

300 

65 

— 

0 

1 

6 s 

55 

... 2 

no 

3 

... 165 

45 

2 

90 

— 

... 0 

35 

... 3 

105 

3 

105 

25 

... 2 ... 

50 

~ 

0 

Average 

. II ... 525 

efficiency per cow, 477 p.c. 

14 

... 890 

... 63-6 p.c. 


Total yield of milk per day, 260 lb. ... 
Average „ „ per cow, 236 „ ... 

Standard yield ) ^ 
at maximum r * . ^ 23’6— •49'4 „ 
efficiency ) 47 7 


100 

636 


X 207 = 


290 lb. 
207 „ 

32’5 M 


The value which we obtain as our final arithmetical 
result, viz. 49-4 lb. and 32*5 lb. respectively, for our 
two herds, may be called the “standard of efficiency,” 
or “standard yield at maximum efficiency,” or (for 
short) the “specific standard” of the herd. 

In practice we should have to take into account (as 
we have not here done) cows that have gone dry, 
though of an age and period when they should still 
have been milking; this would introduce a further, 
but very slight, complexity. Apart from this, and as 
our broad and simple result, we see (i) that Herd B was 
operating at a higher efficiency than Herd A, i.c. 
the cows in B were in the ibetter state as regards age 
and period; but nevertheless (2) Herd A was actually 
yielding 23-6/2o*7, or 14 per cent, more milk per cow ; 
and (3) the most important thing, that Herd A was 
giving a yield which, when reduced to standard (as 
though every cow were five years old and newly 
calved), would be equivalent to 49-4/32-5, or no less 
than 52 per cent, more milk than Herd B under 
similar standard conditions. Herd A was one of the 
best herds of pure-bred Holstein-Frisian cattle in the 
State, while B was only a fair average or dairy herd. 

It is obvious that we may use the same method (with 
the help of equally easy arithmetic) to determine the 
value or “efficiency,” in comparison with the herd as 
a whole, of anv individifal cow. For instance, after 
we have determined the standard efficiency, or standard 
yield at maximum efficiency, of Herd A to be 49-4 lb. 
of milk daily, then a cow the age and period of which 
place it in the 55 per cent, zone should be yielding 
something between 50 per cent, and 60 per cent, of 
that amount, say from 25 lb. to 30 lb. of milk daily. 
She is not doing her duty by the" rest of the herd, and 
tnav be weeded put accordingly, if her daily yield of 
milk be fouttd to be below this quantity. 

D’Arcy W. Thompson. 
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AGRICULTURE IN MADRAS. 

F ew aspects of Indian administration have mani- 
fested more satisfactory advancements than that 
of agriculture. Since the date of reorganisation of 
the d^artment into provincial sections (acting under 
effective Imperial control), since the date when the 
bulk of the officials under these became expert agri- 
culturists, the improvement has been both substantial 
and far-reaching. The keynote, moreover, seems to 
have been the separation of agriculture from revenue. 
But one can imagine the old Bengal civilian turning 
in his grave with horror at the abolition of his 
“Revenue and Agricultural Department,” the “et 
cetera” of former times. To-day the people of India 
can receive the agricultural official as a friend, free 
from suspicion of mercenary (revenue) alternatives. 
No better manifestation of this improved relationship 
could be given than the appearance of the Madras 
Agricultural Calendar. 

A double page is devoted to each month, ffom April 
to March (the official year), and these twelve tables 
set forth the phases of the moon, the constellations of 
the stars, the feasts, fasts, festivals, the fairs, shows, 
exhibitions — all matters of more than ordinary interest 
to the Indian cultivator. Between the pages of 
monthly records are interspersed instructive, brief, but 
practical, chapters on various useful subjects, written 
by the director, the assistant director, the various 
deputy directors, and other officials of the depart- 
ment. 

The purpose of the Agricultural Department is 
lucidly set forth ; the importance of water to the 
farmer fully expounded; the merits of the specially 
selected and improved cotton-seed (here called Sircar 
cotton) explained and offered for sale ; the properties of 
the Monsoon plough exemplified; the value of super- 
phosphate as a manure for rice explained; then follow 
suggestive and instructive essays on agricultural en- 
gineering; on the conditions under which agricultural 
loans can be* made by the Government; on special 
crops, such as ground-nuts, guinea-grass, indigo, 
senna, etc. Next there are given chapters on the im- 
provement of pasture lands, on the Veterinary Depart- 
ment, and on the diseases and pests of crops. The 
Calendar then supplies particulars of the Agricultural 
College, the Research Institute, etc., and finally gives 
a complete enumeration of the departmental and other 
publications likely to be of value to the farmers. 

We commend this excellent little publication (78 
pages) ^ as a model of public utility, the more so 
since it is offered for sale at the humble price of 
one anna (one penny), and is printed both in English 
and in the chief vernaculars of the province. 


SCIENCE AND INDUSTRY IN 
SOUTH AFRICA.^ 

O UR Government, I am afraid, has not always fully 
realised in the past the powerful aid of science 
and scientific research in general and industrial develop- 
ment. It Iws been following too much the lead of 
Great Britain, and has been perhaps too much inclined 
to regard the scientific departments of the Government 
as not of primary importance, since they are not imme- 
diately productive in the commercial sense. The totally 
inadequate salaries paid to the personnel of Govern- 
ment scientific departments is perhaps an indication of 
the place which their work has occupied in the general 
plan of the nation. Only recently a protest was made 

* Prom the Presidontial Addre^q delivered at the Stellenbosch Meeting of 
^he 8 oiHh Afru^n Aniociation for the Advancement of Science, on July 
ey Prof. John Orr, ! 
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in connection with an advertisement for a mycologist 
— who had to be a university graduate — ^at the princely 
remuneration of i8of. per annum. Science may be its 
own reward, but even the poor man of science must 
live. 

But all this is going to be changed. Science has 
gained immensely in prestige since the war began. 
The conseij^uences of tl^ neglect of science and tech, 
nical training have been brought home to such an 
extent that, terrible as that conflict is, there can be 
no question that it has served to vitalise, as nothing 
else could have done, the British nation ; and, perhaps, 
the greatest lesson of the war has been the realisation 
of the necessity for greater scientific methods in relation 
to industry. The appeals of scientific and technical 
men, which have so often been disregarded by apathetic, 
self-satisfied, and conservative manufacturers, pursuing 
rule-of-thumb and obsolete methods, and, by their in- 
action, allowing so often the fruits of British brains 
to be exploited in Germany, would now appear to be 
falling on receptive ears, and we welcome the prospect 
of a new era for science and scientific methods. We 
must realise that the whole fabric of industry is based 
on science, and Governments are now recognising it as 
their duty to embark on a more enlightened policy by 
promoting scientific research on a national scale. It 
is for' associations such as this to see that the new 
ideals are maintained. 

The Union Government established, about a year 
ago, an Industrial Advisory Board of business men, 
to which a technical member was at a later date added. 
But as a result of the rraresentations of the Central 
Committee of the Scientific and Technical Societies of 
South Africa, on which this association was fully re- 
presented, the Government agreed in March of this 
year to the appointment of a Scientific and Technical 
Research Committee to assist the Industries Section 
of the .Department of Mines and Industries in provid- 
ing for industrial research, co-ordinating, so far as 
possible, all industrial investigation and research in 
South .Africa, and collecting and disseminating all data 
obtained; in co-operating with other Government de- 
partments and with similar departments in the United 
Kingdom and Dominions to obtain information already 
available, so as to avoid overlapping, to take advantage 
of facilities for research not available in this country, 
and to acquire and utilise in the arts and manufactures 
knowledge already existent in countries which are more 
highly developed industrially than South Africa; in 
carrying out an economic survey of the natural 
resources of iSouth A'frica, and in furnishing 
advice in regard to the best methods of utilising such 
resources; in furnishing advice wdth regard to the best 
method of attacking industrial problems; in inducing 
industrial improvements and facilitating and encourag- 
ing manufactures in suitable localities; in co-ordinat- 
ing various industries to obtain the best combined 
results and exchanging between user and manufacturer 
manufacturing improvements and operating experience ; 
and generally in advancing the work of the department 
on the scientific and technical side. 

The action of the Government in advertising for a 
technical adviser, at a salary commensurate \^th the 
importance of the position, is one which must be cor- 
dially welcomed as an indication that it realises the 
inmortance of the present movement. 

The Scientific and Technical Committee held its first 
meeting at Capetown in April of this year. The pub- 
lished list of fifty-two subjects on which it is proposed 
to c^tein the earliest and fullest existing information 
from the most competent authorities available gives 
some idea of the programme which the corhmittee has 
outlined apart from an indication of the latent poten- 
nalitiies of the Union as a manufacturing country. Time 
forbids detailed reference, but it‘w;j|l fi,^bserved that 
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the investigation of raw materials and products from 
the agricultural and pastoral industries, together with 
various valuable by-products, hitherto neglected, bulks 
largely amongst the subjects. 

It is not my intention to attempt to deal fully with 
the many problems with which South Africa teems, 
even those which bear on the development of our great 
country. Unfortunately, many of our problems have, 
for some reason or other, been converted into political 
questions, and at this non-political gathering anything 
savouring of politics must be rigidly excluded. Mr. 
Merriman has said that there is too much politics in 
this country ; those who belong to no political party . 
will, 1 think, agree with him. Almost every man and 
woman in South Africa is a politician, and we send 
forty-one lawyers to Parliament. One of our mem- 
bers who combines the pastime of ardent sociology 
with the professional pursuit of science advocates 
government by function, according to which the only 
reason for sending a man or woman to Parliament 
would be special fitness as an expert on some particu- 
lar subject, or as a representative of some particular 
interest. Political cleavages are not doing this country 
any good. Let the advice of the Administrator of the 
Orange Free State be taken in the spirit in which it 
has been offered. “Last year,” he is reported to have 
said, “ the Union imported leather goods to an amount 
almost equal to that which farmers got for their wool. 
Whilst they were quarrelling about small matters, they 
were really forgetting the things that mattered. Each 
year grain to the value of 1,500,000!. was ' imported, 
although *the South .African climate was excellently 
suited for grain production. When it was dry they 
prayed for rain, but when the rain came, millions of 
tons of water were allowed to run to waste to the sea. 

. . . Europeans were only comparatively few in South 
.“Africa. Why, then, should they continue quarrelling 
instead of developing their country?” 

The whole land abounds with examples of neglected 
opportunities. The Government has repeatedly made 
the statement that it cannot start industries; it can 
only give advice. And when we consider for a moment 
what has been done through its Agricultural and Lands. 
Departments, unbiased observers must admit that 
advice has been showered upon the farmer in such 
profusion that it has come to be a source of irritation 
to those engaged in other industries, who accuse the 
agricultural interests of receiving undue preference. 
Frankly, we must admit that the farmer in many in- 
stances has not made the most of his opportunities^ 
The recently issued reports of the Dominions Commis- 
sion direct attention to the way in which Canada and 
Australia have been developed into great producing and 
exporting countries — it dwells on the wonderful ex- 
ternal trade expansion of Canada, which increased 
190 per cent, between the years 1900 and 191^ — ^and 
emphasises the need for greater population, which, of 
course, means throwing open the land to the new- 
comer. As the Member for Stellenbosch has somewhat 
caustically said, we have “ stoep-sitters at one end and 
poor whites at the other, and that state of affairs is 
not in the .interests of the country. . . . Here the 
farmer waited for an Act of Parliament, and then often 
kicked at it.” No one can object to the Government 
assisting in every possible way those Who are honestly 
endeavouring to increase the produedyeness of the 
country, and even to assist financially thie idetims of 
misfortune, but the manifestation of a sj^it of ^eater 
self-reliance and progressiveness on the p^ dL many 
would be greatly welcome by thorfe wno'; frequently 
complain tlmt there is too much {i^decing fo the agri- 
cultural Interests. Unwillingness on tne fwkt of South 
Africans, by nativity and adoption, to meet the situa- 
tion and exert their" utmost endeavours in well-directed 
channels can only lead \to the surrendering of their 
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opportunities to those more amply qualified by energy 
and initiative. 

While the war has had the effect of stimulating, and 
in some cases initialing, production, it has also served 
to direct attention to products, hitherto neglected, which 
could be used as substitutes. But think how little 
has been done to manufacture the valuable products 
from maize — alcohol, starch, glucose, dextrine, 
glycerine, corn oil, etc., apart from the valuable feed- 
ing stuffs and other by-products obtained from these 
industries. At the last annual meeting of the S.A. 
Maize Growers’ Association the president complained 
*that practically nothing had been done to develop maize 
products in this country, and urged the appointment of 
a whole-time officer of the Agricultural Dep.nrt- 
ment to devote his energies to the maize- 
growing industry and its many products. A new 
future is opened up for the maize-grower by 
the possibility of the extended use of alcohol for power 
purposes. An investigation carried out two years ago 
demonstrated the practicability of alcohol as a motor 
fuel, so that now it is entirely a matter of commercial 
manufacture. In America the greater part of the in- 
dustrial alcohol produced is made from maize. A fac- 
tory, costing more than 50,000?., is in course of com- 
pletion at Durban to produce alcohol from molasses, a 
by-product in sugar manufacture, but, as that is 
limited in amount, recourse must be had at no distant 
date to maize or other cereals, potatoes, etc. The 
agrimotor, of which hundreds are now at work day 
and night in Great Britain and France, is a product of 
the war^ and with cheap alcohol motor fuel, derived 
from maize which he himself grows, to drive his 
mechanical cultivators, who shall say that the lot of 
the farmer of the future vdll not be a happy one? It 
will be seen that the subject of maize — its products and 
by-products — is receiving the attention of the Scientific 
and Technical Committee. 

We also want a vigorous afforestation policy. Timber 
is used as a material in practically every industry, and 
its increasing use has for some years caused no little 
anxiety as to the world’s supply; certain varieties are 
even now practically unobtainable. Attention is there- 
fore being frequently directed to the value of afforesta- 
tion as a State asset. But afforestation is of national 
importance, apart from the value of the timber pro- 
duced. It has served for some years as a means of 
alleviating the poor white problem. It is a potent 
agent in the conservation of water, which is of all the 
more importance in a country like South Africa, so 
subject to periods of drought, and where soil erosion 
is becoming a national problem. All over the country 
we can see large areas absolutely ruined by a net- 
work of huge dongas, developed from small sluits, I 
which originated probably in a cattle track. The Rail- 
way Department has been blamed, so have the Govern- 
ment road contractors, the Irrigation Department has 
berfc accused of negligence, while fhe older inhabitants 
blame the Government and say that soil erosion is 
entirely due to the denudation of trees and vegetation 
without a policy of replacement. The Minister of 
Lands blames the farmers ! He has said tha^ the first 
step towards a remedy is “to rouse public opinion and 
get the agriculturist interested in the matter.” The 
remedies are said to include filling up the small sluits 
when they begin to form ; increased afforestation and 
grass planting, which assist in conserving the rain- 
fall instead^ of allowing it to carry millions of tons of 
valuable soil to the sea; and, of course, dam building 
and Irrigation,^ which are claimed to herald the agri- 
cultural salvation of South Africa. The Government 
has repeatedly stated that it is alive to the importance 
of afforestation, and the Union can scarcely be charged J 
with negligence, since 6300 acres w'ere affoyested in 
1914, and although the acreage fell for obvious reasons 

' NO. 2500, VOL. 100] 


to 3900 in 1915, and was slightly under 2400 in 191b, 
to-day the total area of forest reserves under the 
Forestry Department is more than 1,000,000 morgen. 
The State cannot be expected to do everything. Surely 
the farmer, who, in the majority of cases, is the land- 
owner, realises that it is in his own interests, 
from the water conservation and the other points of 
view, to prosecute a vigorous scheme of afforestation, 
and, much as the State might assist in fighting soil 
erosion, individual effort must be strenuously exerted, 
if the problem is going to be solved. 

These are subjects which, I am glad to say, are 
receiving the attention of the Scientific and Technical 
Committee. 

The first work of this committee has been to arrange 
for a survey of the raw materials of the country, so 
as to ascertain what is available for active industrial 
exploitation. The Government is paving the way by 
investigation and research to show the world what the 
prospects of industry are, but the Minister of Mines 
and Industries has said that “the Government can 
only see that general conditions as regards tariff and 
legislation are reasonable and representative.” 

It is claimed that a country which imports annually 
thirty-eight million pounds’ worth ot merchandise 
must have great manufacturing possibilities. But 
manufacturing industries have languished in South 
Africa, and industrial failures have been many, due to 
a variety of causes. As one writer plaintively re- 
marks, there has been “the usual dissipation of ener- 
gies; the usual record of a few successes and many 
failures; and the usual discouragement, which seems 
the natural inheritance of the few people who try to 
bring South Africa to a realisation of her unique 
opportunities.” 

No industry can be w’elcomed as a permanent indus- 
try which does not utilise the raw products of the 
country. In this connection the .absence of a 
“primary” iron and steel industry is most keenly felt. 
All manufacturers using metal are dependent upon the 
imported article, and although machinery is now being 
manufactured in South Africa, especially on the Rand, 
to an extent hitherto considered impossible, this has 
largely been due to the protection offered by the war, 
and must necessarily be transient. The importance of 
the establishment of an iron and steel industry in 
South Africa transcends that of every other industry; 
South Africa can never hope to become a machinery 
manufacturing country without it. We have the raw 
materials in coal and ore, but markets will have to 
be created to keep such an industry going continuously, 
as it must of necessity do. The Government can help 
by assisting in the initial stages, and it is to be 
feared that without some direct special assistance the 
prospects are remote. But it can also help indirectly 
through the railways*. A guarantee of Government 
contracts, at any rate in the initial stages, should 
surely induce a Sow of capital for such an important 
national industry. A glance at the imports for 1916 
shows that, during that year, iron and steel to the 
value of nearly one and a quarter millions sterling, and 
machinery to the value of two and one-eighth millions 
sterling, were imported into the Union. 

How colossal an iron and steel industry may become 
is shown by the fact that the output of the United 
States Steel Corporation reached in 1916 the huge 
total of nearly fifteen and a half million tons. 

A successful experimental plant, coii^tituting the 
first electric furnace in South Africa, was erected by 
the Chamber of Mines during the past year for making 
steel castings (shoes and dies) from scrap metal, and 
the manufacture of bar iron, etc., from* scrap metal 
has been carried on for some years in the Transvaal. 
Siich industries have been referred to as “bastard” in- 
dustries ; primary industries utilising the raw materials 



NATURE 


79 


September 27, 1917] 

are essential. A start was made in June in electro- 
chemical industries, when a factory for the manufac- 
ture of carbide was inaugurated on the Rand; but 
electro-chemical industries m other parts of the world 
rely mainly upon cheap electricity derived from water 
power, and it is of the utmost importance in the indus- 
trial development of this country that the Government 
should spare no expense in having the water-power 
resources of South Africa immediately investigated. 

The great mistake in South Africa ms been to look 
too much to the mines. Just as the discovery of the 
diamond mines saved the Cape Colony from dire finan- 
cial distress, so we have the President of the Transvaal 
Chamber of Mines saying, at the last annual meeting 
of that body, that “ the prosperity, and, indeed, the 
whole fabric, of the Union are^ largely based on the 
mining industry.” But the mineral wealth of the 
Transvaal will not last for ever— the gold mines are 
a diminishing asset. Transvaal dividends amounted 
in 1916 to more than nine million pounds, but the 
Rand cannot go on indefinitely contributing more 
than so per cent, of the total revenue of the Union. 
We have examples from history to show that, where 
enlightened action has prevailed, the revenues derived 
from mineral wealth, instead of being utilised to 
lighten the burdens of the general taxpayer, have, to 
a liberal extent, been devoted to the geijeral developr 
ment of the country, and the establishment of indus- 
tries to take the place of the worked-out mines, 
including of necessity ample provision for education 
and technical training and research. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

A CHAIR of tuberculosis was instituted by the Edin- 
burgh University Court on Monday, September 24, and 
Sir Robert Philip was apjiointed as the first professor 
of the subject. 

On Wednesday, October 17, at 5.30 p.m.. Prof. J.A. 
Fleming will deliver at Llniversity College (University 
of London) a public lecture on ‘‘The Work of a 
Telephone Exchange.” The lecture is open to the 
public without fee or ticket. 

The inaugural address of the new session of the 
School of. Pharmacy of the Pharmaceutical Society of 
Great Britain will be delivered by Lt.-Col. E. F. 
Harrison on Wednesday, October 3, on which day the 
Hanbury gold medal will be presented to Prof. H. G. 
Greenish. 

The annual meeting of the Library Association will 
be held at Caxton Hall, Westminster, on October 3 
to 5. The subjects to be discussed on the opening 
day are ‘‘The Relation of Libraries to Education ’ 
and “Work with Children,” and the speakers will 
include Dr. Addison and Lord Bryce. On the other 
days "Commercial Libraries,” “Technical Libraries,” 
‘‘Municipal Reference Libraries,” and “The Educa- 
tion and Training of Librarians ” will be discussed. 

It is reported in Science that provision has been 
made by the Texas Legislature for establishing a 
third agricultural college, to be known as the North- 
East Texas Agricultural College. A grant of 50,000!, 
has been made for its establishment and maintenance. 
The board of directors of the State Agricultural and 
Mechanical College is given control over the institu- 
tion. State grants have also been made for the station 
and sub-stations amounting to 45,000!. for the year 
beginning September t, and 36,300!. for the following 
year. 
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A SERIES of popular lectures on “The Countries of 
the Empire and their Resources,” illustrated by the 
collections of the Imperial Institute, is being delivered 
by Miss Edith A, Browne, on Wednesdays m Septem- 
ber, October, November, and December, at the Impe- 
rial Institute at 3 o’clock, commencing yesterday. 
Admission to the series of lectures is free by ticket, 
for which application should be made to the director 
of the Imperial Institute, South Kensington, S.W.7. 
A special course of lectures of the same character has 
again been arranged this autumn for public schools 
in and near London, in connection with the teaching 
of the commercial geography of the Empire. 

Several large bequests and gifts for higher educa- 
tion in the United States have been announced this 
year in Science. Among these may be mentioned the 
addition of 100,000!. to the permanent endowment 
fund of Washburn College, Topeka, Kansas, 40,000!. 
of which was contributed by the citizens of Topeka, 
and 40,000!. from outside contributors. Bequests of 
40,000!. have been received by Princeton University 
and by the University of California, in the latter case 
for the maintenance of professorships in law. Gifts of 
30,000!. have been made to Muskingum College, New 
Concord, Ohio, to Columbia University, and to the 
University of Michigan. The most recently announced 
bequest, one of 2o,oo(jI. to Middlebury College, by 
Dr. H. F. Walker, is to provide full salary for a 
professor on Sabbatical leave, any balance to be used 
as an emergency fund. 

With two minor alterations, parts i.-iii. and v. of 
the Regulations for Technical Schools in England and 
Wales (Cd. 7996) will continue in force for me school 
year 1917-18, The Board of Education withdrew 

part iv. of the Regulations in August, 1916. The 
alterations referred to came into force on August i 
last, and provide that institutions giving instruction 
in preparation for a trade for students formerl)^ in 
attendance at special schools will in future be aided 
under the new regulations for such institutions, and 
will not receive grants under the regulations for tech- 
nical schools The second alteration concerns a few 
schools of the junior technical school or nautical school 
type, which, owing to the exigencies of war, have been 
unable to coniform to their appropriate regulations ; but 
the Board of Education proposes for the present to 
I continue to recognise these schools. 

It is announced in the Times that Lord Lovat, Mr. 
Otto Beit, and Mr. Rudyard Kipling have accepted the 
positions of trustees under the will of the late Mr. 
Cecil Rhodes in succession to Lord Rosebery and Sir 
Lewis Mitchell, who resigned recently, and of the late 
Earl Grey, who had resigned shortly before his death. 
The trustees have decided to allot the four new 
scholarships created in substitution for the scholar- 
ships formerly held b^ Germans to the provinces of 
Alberta and Saskatchewan, to the Transvaal, to the 
Orange Free State, and alternately to the towns of 
Kimberley and Port Elizabeth in the Cape Province. 
As Alberta and Saskatchewan have hitherto had one 
scholarship between them, the effect of this decision 
will be that each of these provinces^ will now have a 
scholarship. The trustees have decided not to make 
any appointments to any scholarships this year, either 
in * the United States or in any part ^of the British 
Empire, although the qualifying examinations in the 
United States will be held as already arranged. This 
decision is based upon the fact that as all candidates 
must be men of military age it would not be in 
accordance with the spirit of the testator’s design if 
young men who first responded to the call of patriot- 
ism were to be penalised for having done so. Any 
candidate who is eligible this year will be equally 
qualified for election next year. 
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We learn from the Times that the members ap- 
pointed in India to the Calcutta University Commis- 
sion are Sir Ashutosh Mukharji, Vice-Chancellor of 
the Calcutta University; Mr. VV. W. Hornell, Director 
of Public Instruction, Bengal; and Dr. Zia-ud-din- 
Ahmed, of the Mohammedan Anglo-Oriental College, 
Aligarh. The chairman of the commission will be 
Dr. Michael E. Sadler, who will be associated with 
three other members appointed in the United King^m, 
viz. Mr. P. J. Hartog, Prof. Ramsay Muir, and Prof. 
J. W. Gregory. The general terms of reference to the 
commission are to inquire into the working of the 
present organisation of the Calcutta University and its 
affiliated colleges, the standards, the examinations, 
and the distribution of teachers; to consider at what 
places and in what manner provision should be made 
in Bengal for teaching and research for persons above 
the secondary-school age; to examine the suitability 
of the present situation and constitution of the Univer- 
sity and make such suggestions as may be necessary 
for their modification; to make recommendations as 
to the qualifications to be demanded of students on 
their admission to the University, as to the value to 
be attached outside the University to the degrees con- 
ferred by it, and as to the relations which should exist 
between the University and its colleges or departments 
and between the University and the Government; and 
to recommend any change of constitution, of adminis- 
tration, and of educational policy which may appear 
desirable. 

SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, September lo. — M. Paul Appell 
in the chair. — H. Le Chatelier and E. L. Dupuy : The 
heterogeneity of steels. A modification of Stead’s etch- 
ing reagent is suggested, with full details of use. The 
macroscopic structure is well brought out by this re- 
^ent.~P. Termler : The posthumous notes of Albert 
Cochain. — H. Duport ; Orthogonal systems. — P. Hum* 
bert : The piriform surface. — M. Fricfiet : The notion of 
neighbourhood in abstract ensembles. — L. Launoy : The 
delicacy of the general method of extracting alkaloids 
from water. Working on 200 c.c. of solution, making 
alkaline with sodium carbonate, and, with chloroform 
as the extracting solvent, o-oooi gram of alkaloid 
(7 in 2,000,000) can be detected. With aconitine one- 
half of this proportion has been detected. — M. Travers : 
A new volumetric method for the estimation of molyb- 
denum and vanadium in steels. The molybdic acid is 
reduced with titanous chloride, the excess being deter- 
mined by means of a ferric salt in the usual way. The 
same reagent is applied to the estimation of vanadium. 
— L. tientll and L. Joleaud ; The existence of trans- 
ported strata in the region of Bizerte (Tunis). — M. 
Baadouin : The wisdom toothiwwhich varies with the 
nature of the food, is not tending to disappear. — P. 
Wintrebert ; The automatism of the first movements of 
the body in Scyllium canicula. — H. J. Hamburger and 
D. J. de Waard : The influence of radio-active sub- 
stances on the permeability of the kidneys to glycose. 
The retention of some glycose in the kidney has been 
found to depend on the presence of small proportions 
of potassium salts. In the absence of a salt of potass- 
ium, under the conditions of the experiment, no glycose 
is retained by the kidney. As potassium is the only 
radio-active element normally present in the body fluids, 
other radio-active substances were tried in the 'place 
of the potassium. It was found that uranium nitrate, 
radium bromide, and mesothorium could r^lace the 
potassium, if the strengths of the solutions were cor- 
rm^y adjusted.— F. d’Herells ; An invisible micro- 
iism antagonistic to the dysenteric ,J>acilU.— A. 

The use of iodide of starch in the treatment 
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of infected wounds. In the treatment of infected 
wounds the problem is to find a substance which* 
sufficiently stable and active, must not be immediately 
destroyed hy the tissues, and of which the action ought 
to persist for several hours, or even days. Iodide of 
starch appearb to meet all these requirements, and in 
the strengths suggested is not an irritant. — J. Danysz ; 
The origin of the specific affinities between pathogenic 
microbial ptodugg^and the animal organism. 
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T F there has been al!^^^i^MPI 7 ir^ising' out of 
all the dreadful evil of the present colossal 
struggle, it may surely be found the awakened 
interest which all classes of the English nation are 
taking in the question of education. 

The events of the war have clearly demon- 
strated the advantage which accrues to a trained 
and well-instructed people not merely in the 
hideous business of war, but also from the point 
of view of industry and commerce, concerning 
which it is now freely admitted that our chief 
competitor, Germany, was already bidding fair 
to become our most successful rival (in the appli- 
cations of chemical science she had already 
surpassed us), even in industries in which we at 
one time thought we could never be equalled, still 
less surpassed. So penetrating was^he convic- 
tion that, by a happy inspiration, it led the Prime 
Minister to call for the services of a man who, by 
training, education, experience, and a proved 
sympathy with education in its widest aspects and 
its most pervasive forms, would bring to the office 
of President of the Board of Education a new 
vision and the enthusiasm which would rouse 
Parliament and the nation to a due sense of their 
responsibilities for the effective education of all 
classes of the people. So we have now as the 
incumbent of this high and responsible offi^, n 
a politician, not a mere seejcer after the %p6il4^ ofv; 
office, or one who regards tlfiS position ’ 

ping-stone to more considerable posts, but the 
\’ice-Chancellor of the University of . Sheffield; Mr. 
H. A. L. Fisher. So great is tTie impression 
which has already been made in the few months 
since he entered upon his new duties, as a result 
of the zeal and intelligence with which has 
gripped the problems awaiting solution, that the 
conviction is growing that sUi|k an office ought 
never again to be the sport oflW^ty politics, but 
.should be regarded as one 4 i^hi«i^^ii be ^adequately 
filled and have its full effect only^Wben placed in 
the hands of a trained mind, experanced in the 
problems of education and full of sympathy with 
its varied expression. 

Already Mr. Fishbr, on the introduction of the 
Education Estimates during last session, has made 
clear the importance of education and of the neces- 
sity that the teacher shall not only enjoy a better 
status, but also be more liberally, remunerated, and 
he has induced Parliament to grant him a larger 
subvention for this purpose- than has ever been 
known in the history of the Board of Education. 
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e has, moreover, signified his intention to ask 
Parliament to assent to a scheme of pensions for 
secondary- and technical-school teachers. On 
August 13, in introducing a measure into the 
House of Commons to make further provision with 
respect to education in England and Wales, he 
made a notable speech in which he outlined his 
proposals, surveying the entire field of education, 
up to that of the university. Realising the necessity 
for recruiting the elementary schools with a race 
of healthy children, he has put forth proposals 
enabling local authorities to establish nursery 
schools for children from two to five years of age 
in which the main regard shall be the health, the 
nourishment, and the physical welfare of the child. 
It may be urged with some force that the pro- 
vision of such schools should be obligatory on the 
local authorities wherever the circumstances 
demand it. 

Having regard to the enormous national 
expenditure upon elementary education, and the, 
necessity for conserving its full fruit, the Bill 
proposes to raise the compulsory full-time school 
age, without any remissions, to fourteen, and in 
order to prevent the waste of educational oppor- 
tunity that now ensues on leaving the elementary 
school, to provide for further continued education, 
within the normal working hours, extending to at 
least eight hours per week for forty weeks in each 
year — in all, a period of 320 hours — embracing a 
course of instruction general and special, including 
physical training, and having regard to their 
future as parents and citizens as well as to their 
chosen vocation, for all young people from four- 
teen years until the age of eighteen is reached. 
This means the abolition of half-time for children 
under fourteen years of age, which prevails 
mainly (it exists scarcely anywhere else) in the 
textile towns of East Lancashire and the West 
Riding of Yorkshire. No measure is more fraught 
with potential good than these comprising the 
extension of the full-time school age until fourteen 
and the provision of thi^means of continued educa- 
tion of adolescents until the age of eighteen. 
The acceptance of this policy will simply revolu- 
tionise English education and raise up a race of 
young people ready for higher forms of instruction 
(provision is made for extending the sphere of the 
elementary school for children up to sixteen years 
of age) in relation to the wiser and more fruitful 
use of leisure, the possibility of a humaner life, 
and the claims of science in respect of all human 
activities, social and economic. 

To give effect to these purposes will entail a 
vast expenditure in the way of suitable buildings, 
special equipment, . and the provision of specially- 
trained teachers, but the results will more than 
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justify it. The claims of industry, narrowly 
viewed, must give way to the supreme claim that 
every child born to the nation is entitled to the 
fullest opportunities of development of which his 
natural powers are capable. There will be a strong 
opposition in certain industrial areas to these 


disposal, the channels by which it reaches those 
[ who might be expected to benefit thereby are im- 
perfect and obstructed. No fewer than elevea 
I Govcrnme*nt offices, five central authorities, and 
six local authorities are concerned to a greater or 
less extent in public health administration. 
Knowledge that has run the gauntlet of the 


measures, but it is to be hoped that Mr. Fisher 
will receive the fullest possible support from 
all who seek the lasting well-being of the 
nation. * 

Among other proposals in the Bill is one provid- 
ing for the establishment of provincial associations 
under the direct initiative and control of the Board 


Government offices and then weathered the storm 
of vested interests in the country at large is 
finally turned into law by a House in which it 
receives little or no expert scientific criticism. 
The seventh chapter — more than one-fifth of the 
book — is devoted to the Insurance Act, and is a 
remarkable exposition of the discrepancy that 
exists between knowledge and its application. 


of Education. Whilst it is very desirable that 
such associations should be formed, having regard 
to the common interests of areas larger in extent 
than those of individual education authorities, 
it should surely be regarded as more consonant 
with the free spirit of English institutions to have 
encouraged the voluntary alliance of neighbouring 
authorities rather than the erection of a bureau- 
cratic organisation centred in the Board of Educa- 
tion in London. It is to be hoped that before pro- 
ceeding to a second reading this and other sections 
of the Bill which tend to strengthen the central 
body at the expense of the local authorities will 
receive serious consideration. Mr. Fisher has 
shown commendable enterprise and wisdom in his 
provincial campaign. He has come face to face 
with various interests; he has been well received 
and has created a favourable impression, whilst 
there has been no lack of determined and well- 
informed criticism of some important sections of 
his measure. Doubtless he will have profited much 
by his intimate contact with men and women of all 
ranks of life, educational and industrial, and the 
cause of education will have unquestionably gained | 
much thereby. 


HEALTH AND THE STATE. 

Health and the State, By Dr. W^. A. Brend. Pp. 

^* + 354* (London: Constable and Co., Ltd., 

1917.) Price 105. 6 d. net. 

'‘HE main object of this book is to establish 
the case for putting our public health | 
affairs in the hands of those who have real know- 
ledge of the subject,” and “to demonstrate the 
need for complete re-organisation of the public | 
health services.” It is not necessary to read the i 
whole of the eleven chapters which compose the 
volume to be fairly convinced that some re-organ- 
isation is indeed needed. Perhaps the chapter 
entitled “The Complexity of Public Health Ad- 
ministration ” is sufficient by itself to achieve the 
author’s aim. 

Dr. Brend maintains tha*’ while there exists a 
very large mass of scientific knowledge at our- 
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i The,, proposals and promises of 1911 are com* 
pared with 'the working of the Act fo-day; the 
waste of opportunity for collecting valuable in- 
formation, and the failure of the Act to apply the 
best medical treatment to the sick poor who are 
in need of it, are discussed at length. 

Yet withal, the general impression left by the 
book is that though it is a careful study of pre- 
sent adminUtration and a vigorous piece of 
destructive Siticism, nevertheless the reconstruc- 
tive proposms outlined are by no means neces- 
; sarily sound. The author frequently postulates 
i that environment lies at the root of nearly all the 
ills that flesh is heir to. He maintains that the 
number of unfit in a State depends more upon 
environment than ujX)n any other factor, and that 
the main cause of the continuance of tuberculosis 
is a bad environment. “Defectiveness in school 
children, as most diseases elsewhere, is mainly- 
a matter of environment.” “Take a patch of, 
say, fifty acres from the most crowded and worst 
' built district ... set it down' precisely as it is 
^on^tjhe pines of Surrey . . . the probability is 
|j»a^tne''*^improvem^n|^ in the health of the in- 
^ould be enormous. There are, in fact, 
patefitesjw^-bad housing in many country towns 
and presenting the worst features of 

slums,7wh0l^''^lhhabitants, nevertheless, exhibit a. 
high decree of healthiness.” 

The, chief factor at work in bad environment 
(i.e. (Ejycrcrowding of cities) is, in Dr. Brend ’s 
view,-^ atmosphere polluted by dust and smoke. 
That polluted air may be harmful, as is polluted- 
water, is not que^oned, but the argument con- 
.tained in the pas^j^e cited, that bad housing and 
slum conditions itie in^hemselves comparatively 
unimporta^nt, d(^#1Siot Appear valid. It is a 
matter of exwjience that so long as communities 
arc small aOT scattered human beings can live 
imder the most primitive conditions without suf- 
fering unduly, but even picked individuals wheb 
2f>ff‘'C8r3ted in large numbers suffer heavily from 
preventable disease unless the most strict pre- 
cautions are taken. It is not recorded that the 
armies of the Napoleonic wars were particularly 
subjected to dusty^ smoke-polluted atmosphere, 
yet their sickness rate was terribly high. We 
question whether the fifty crowded acres in Surrey 
would necessarily prove to be particularly 
healthy, although, of course, it is not proposedl 
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to deny that the addition of pure air to already 
existing sanitary services is most desirable. 

Dr. Brend advocates as a remedy the expan- 
sion or rarefaction of our large towns and the 
segregation of our factories (a substantial piece 
of work for the proposed Ministry of Health !). 
Perhaps in practice the difficulties of removing 
smoke from existing towns is less than that of 
removing our populations to better sites. We 
have sewage systems in all our large towns, and 
the problem of removing waste products of com- 
bustion may be no greater than that of getting 
rid of the waste products of the body or of the 
wash-tub. 

The demand for a Ministry of Health, the per- 
manent staff of which “must consist almost ex- 
clusively of medical and scientific men,” has 
much to recommend it, but we are rendered 
somewhat dubious of the practical results of their 
lucubrations when we find the author remarking 
of vaccination : “ It is open to argument whether 
this precaution is still essential purely as a pro- 
phylactic, though it is of course important dur~ 
ing an epidemic among persons brought in con- 
tact with the disease.” We wonder whether Dr. 
Brend has considered the practical Uteps requi- 
site to vaccinate persons brought in contact with 
the disease when, for instance, a tramp suffering 
from modified small-pox has spread the disease 
In perhaps half a dozen different towns. Nor are 
we clear as to the author’s reasons for consider- 
ing that the diagnosis of this disease has im- 
proved whilst opportunities of observing it have 
l>ecome enormously lessened. 

As a whole the volume is well worthy of study. 
A wide range of subjects affecting public hcaltfi 
is discussed — from the sale of abortefacients to 
the public health duties of the Treasury. 


OPTICAL THEORIES. 

Optical Theories, Based on Lectures delivered 
before the Calcutta University. By Dr. D. N. 
Mallik. Pp. 181. (Cambridge : At the Univer- 
sity Press, 1917.) Price ys. 6d. net. 

'^HE subject of physical optics has undergone 
a strange vicissitude. Not long ago it 
ranked as one of the great divisions of mathe- 
matical science ; now it has became almost wholly 
absorbed by a sister science. 1|?he phenomena of 
optics, by their variety ever-increasing 

practical importaiicc, attract and deserve special- 
ised study ; but the underlying theory can no 
longer be studied apart from electricity, and 
the long succession of theories of the aether 
in the nineteenth centmy form a closed 
chapter in the history of science. There seems 
little likelihood that the chapter will be reopened. 
In these circumstances the best approach to the 
subject may be a matter of doubt, depending a 
great deal on the temperament of the student. 
Those who are historically minded will urge that 
the present position is best apprehended by fol- 
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lowing the steps which have led to it; ^tlie^s 
will consider that adherence to the traditional 
mode of approach tends to root in the mind an 
obsolete mode of thoup’ht, and it is better not to 
trifle with the freedom which is now offered. Dr. 
Mallik ’s book offers a compromise which should 
be acceptable to both sides. A survey of the 
more essential properties and differences of the 
mechanical aethers that were once proposed, 
subordinated to the purpose of illustrating the 
difficulties which the electromagnetic theory 
strides over so easily that they pass almost un- 
noticed ; afterwards, an account of the modern 
theory and results, contrasted where necessary 
with the mechanical aethers — these seem to bring 
out the essential aspects of our present know- 
ledge, without undue neglect of the lessons of 
the past. 

Dr. Mallik divides his subject into four prin- 
cipal chapters : early theories, elastic solid theory, 
electromagnetic theory, and electron theory. The 
separation of the two last has some disadvantages. 
So far as it relates to free aether, the electro- 
magnetic theory is independent of electrons; but 
in the early extensions to dielectric media the 
object presumably was to evade, , rather than to 
theorise on, the relations of matter to aether. 
To make a full discussion of the mechanical 
implications of this approximate treatment seems 
unnecessary at the present day; the undeveloped 
notions of permeability and specific inductive 
I capacity scarcely need to be taken so seriously. An 
I excellent summary of the whole argument is 
given in the concluding chapter, which shows 
how far we have travelled since speculations on 
the optical medium first began. The theory of 
relativity and the quantum theory are not included 
in the scope of the book. 

The volume is written for fairly advanced 
students, and the discussion necessarily is 
mainly mathematical. A great amount of work is 
surveyed in brief compass ; and most readers 
will find fresh information, and arguments that 
are new to them. According to the author’s 
plan, only those developments are treated which 
afford a means of discriminating between rival 
theories ; and the student will do well to follow 
his guidance through the bewildering mass of 
investigations which still confront the learner, 
as well as through the debris of wrecked hypo- 
theses. 

OUR BOOKSHELF. 

Chile. Pp. 301. (Santiago : The Chilean 

Government, 1915.) 

This anonymous volume written in English is 
doubtless meant to diffuse a knowledge of Chile 
and particularly of Chilean resources and trade in 
English-speaking countries, but there is no pre- 
face to indicate its aim or the personality of its 
editor. In about fifty short chapters it contains 
a comprehensive survey of Chile, its life and 
conditions, including a good deal of statistical 
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m^atter, which might, however, in some cases be 
fuller and more recent. The volume, as a whole, 
gives a good idea of the amazing strides which 
Chile has made during the last century. The great 
drawback, however, to volumes of this nature, 
especially when they are anonymous, is the lack 
of critical spirit. In that respect this volume 
does not escape. The picture is painted in colours 
that are often too bright, with the result that it 
leaves one with the impression of a country so 
bountifully endowed by Nature as to be almost 
without drawbacks. For example, the chapter 
on climate, without ignoring the heavy rainfall, 
strong winds, and gloomy weather of the far 
south, contrives to give them considerably less 
space than the more beneficent Mediterranean 
climate further north. Apart from this criticism 
there are few omissions in the book, but some 
authentic account of the little-known Chilean 
possessions of Juan Fernandez and Easter Island 
might have been added. 

Tlie English is weak in places; sometimes the 
meaning must be guessed, and there are misprints 
on nearly every page. But the most serious charge 
against the book is the absence of an index and 
a good map. The only map is a crude, small- 
scale one of the railways. The numerous 
illustrations are excellent, but some of the expense 
they have entailed might profitably have been 
lavished on sketch maps in the text. 

The Journal of the Institute of Metals. Vol. xvii. 

Edited by G. Shaw Scott. Pp. x + 384. 

(London : The Institute of Metals, 1917.) 

Price 215 . 

The above volume contains the papers presented 
at the spring meeting of the Institute of Metals, 
of which an account has already appeared in the 
columns of Nature. In addition, it contains 
the verbal discussion and written communications 
to which the papers gave rise. It is quite clear 
from these that the council, in organising a 
symposium of papers on metal melting, chose a 
subject which aroused very considerable interest 
among the members, and that some really valu- 
able information was elicited and has now been 
placed on record in a form which should be of 
considerable utility. Equally clear is it that the 
subject will repay further investigation. The 
authorities of the Royal Mint are to be commended 
for having permitted Mr. Hocking to publish so 
much data, based on many years’ practice. Mr. 
Tei sen’s account of Hermansen’s furnace was a 
very important contribution to the symposium. 
This producer-gas-fired crucil^le furnace is the 
outcome of the fact that owing to the scarcity of 
fuel and metal in Scandinavia, prices of these 
commodities are high in those countries as com- 
pared with Great Britain. Consequently it was 
necessary to build a more economical furnace than 
the type ordinarily used. The latter part of the 
volume contains the usual abstracts of current 
papers dealing with non-ferrous metals and alloys, 
and the present volume of the Journal, taken as a 
whole, should prove to be one of the most useful 
published by the Institute. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

On the Alterations of Tone produced by a Violin- 

“ Mute.” 

Experiments on the " wolf-note " of the violin or 
’cello (see Nature, June 29, and September 14, 1916, 
and Phil. Mag., October, 1916) suggest an explanation 
of the well-known and striking alterations in the tone 
of the instrument produced by a “mute,” which at 
first sight seems somewhat difilcult of acceptance, viz. 

I that they are due to the lowering of the pitch of the 
! free modes of vibration of the entire^ body of the 
j instrument produced by the added inertia. This view 
j of the action of the mute (which was suggested by 
j way of passing reference in my paper on the “wolf- 
note”) has, I find, excited some incredulity, and its 
I correctness has, in fact, been questioned in a note by 
j Mr. J. W. Giltay in the Phil. Mag. for June, 1917. 
i The following brief statement may therefore be of 
interest as establishing the correctness of my view of 
this important phenomenon : — 

If N,, Nj, N„ etc., be the frequencies of the free 
vibrations of the body (in ascending order), the fre- 
quencies as altered by the addition of the ” mute ” are 
oetermined by equating to zero the expression (see 
Routh’s “Advanced Rigid Dynamics,” Sec. 76), 

(N,» - n*) (Na* - «*) x etc., - - ««) (//j-* - n-) x etc., 

where o is a positive quantity proportionate to the 
added inertia, and n,, etc., are the limiting values, 
of Nj, Nj, etc., attained when the load is increased 
indefinitely [n, = o, and n3<Ni, ns<N2, etc.]. The 
forced vibration due to a periodic excitation of fre- 
quency n is determined by the same expression, being 
inversely proportional to it except in the immediate 
neighbourhood of points of resonance. The sequence 
of the changes in the forced vibration produced by 
gradually increasing the load is sufficiently illustrated 
by considering a case in which n lies between Nt 
and N,. If »,<«2, the load decreases the forced vibra- 
tion throughout, but if n>n2, the load at first increases 
^ the forced vibration until it becomes very large, wheix 
i n coincides with one of the roots of the equation for 
' free periods, subsequent additions of load decreasing it. 

■ The increase in the intensity of tone indicated by this- 
theory has actually been observed experimentally by 
Edwards in the case of the graver tones and harmonics 
of the violin (Physical Review, January, 1911). Ed- 
wards’s observation that the intensity of tones and har- 
monics of high pitch is decreased by “muting” is also' 
fully explai.ned on this view, as in the case of the 
' higher modes of free vibration of the instrument a 
; very small load would be sufficient to make the 
i frequencies approximate to their limiting values. 

I Comparison of the effects of loading the bridge of 
' the Instrument at various points on the free periods 
and the tones of the instrument furnishes a further 
confirmation of the foregoing theory. For instance, 
on a ’cello tried by me, the lowering of the “wolf- 
note ” pitch produced by a load fixed on either of the 
feet of the bridge was small compared with that 
obtained by fixing it on top of the bridge, and the 
observed “ mute ” effect was correspondingly smaller. 
In fact, the alterations of free period produced by 
loading furnish us with quantitative data regarding 
the relative motion of different parts of the instrument, 
and of their influence in determining the character of 
its tones. C. V. Raman. 

Calcutta, Au»»ust 28. 
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Origin of Flints. 

Having paid some attention to the study of flints, 
both in England and Australia, 1 have read with 
interest the recent letters to Natuke on this question, 
and think that possibly some facts from this side of 
the globe may be worth noting. In the Cainozoic of 
South Australia and Victoria black flints occur which 
have the characteristic white coating of the English 
examples, and, in fact, are indistinguishable from 
them. They are found both in nodular and tabular 
form, and occur in lines parallel to the bedding. At 
Port Macdonell, South Australia, sheets of flint are 
found 2 in. or 3 in. thick, and, according to Tenison 
Woods, they are quarried and used for flagstones. 
These Cainozoic flints appear to be confined to^ the 
Miocene (Janjukian) beds, and are closely associated 
with the polyzoal limestone, a white, chalky deposit 
consisting of polyzoa and foraminifera. 

The evidence of a microscopic examination of these 
flints goes to prove that the position held by Prof. 
G. A. J. Cole, that chalk flints represent a more or 
less complete replacement of the chalky ooze, is the 
only one tenable from the Australian point of view. 
The Australian flints are often crowded with the 
silicified remains of polyzoa, foraminifera, shell-frag- 
ments, and occasional sponge-spicules, the last merely 
included as a component of the ooze and not as selected 
material. During the formation of the flint the cal- 
careous bodies are frequently dissolved, and only rem- 
nants are seen in some cases in the flint sections. 

Another point in corrobonation of Prof. Cole’s con- 
tention (based on Licsegang’s experiments) is the pre- 
sence of an impervious bed underlying these Tertiary 
flint layers. This was pointed out long ago by Tenison 
Woods, who stated that well-sinkers in South Austra- 
lia have observed that a layer of flint is always found 
immediately above the water-level. The factor of an 
impermeable layer inducing deposition of, diffused silica 
is an important one, and is strongly supported in those 
instances where I have had an opportunity of observ- 
ing it. Fredk. Chapman. 

National Museum, Melbourne, Victoria, 

•August 17. 


Butterfly v. Wasp. 

1 HAVE spent a good many hours lately in a Devon- 
shire garden in which there was a border of massed 
niauve asters which was- a great attraction to butter- 
flies. The border measured 27 ft. by 2J ft. only, but 
it was no unusual thing to see on it 150 butterflies — 
Peacocks, Red Admirals, Tortoiseshell, Clouded Yellows 
• — a very wonderful sight. The object of my letter is 
to describe to your readers two “ scraps ” which I wit- 
nessed between tortoiseshell butterflies and wasps, in 
each of w'hich the butterfly was victorious. The 
method adopted was the same in each case. The 
butterfly sprang on to the back of the wasp, the head 
of each being towards the tail of the otner, and a 
furioqs rough-and-tumble took place some 6 ft. from 
the ground. The wasp was unable to use its sting, 
as the butterfly was on its back, and at the end 
of perhaps five seconds the butterfly, which had been 
buffeting the wasp with its wings, dropped to within 
a foot of the 4Srass, relaxed the hold which it had 
exerted, and allowed its enemy to drop breathless and 
beaten on to the lawn. 

Nature had taught the butterfly to adopt the same 
tactics (that of concentrating all its energy on the 
body of its adversary) which enabled G. Carpentier 
to win his fight with Bombardier Wells. 

Arthur F Clarke. 

The Vicarage, Rochdale, Lancashire. 

September 30. 

NO. 2501, VOL. 100] 


— 

The Oonvolviiius Hawk-moth. v 

1 regret that 1 must ask leave to correct a state- 
ment in my letter on this moth in Nature of September 
27. I find that it was not in the present year, but in 
1902, that the lady counted seven convolvulus hawk- 
moths flying about the tobacco plants in her garden 

Herbert Maxwell. 

Monreith, September 29. 

THE ETHNOLOGY OF SCOTLAND. 

I T is as a fighting man that the Scot makes 
his first appearance in written history ; 
Tacitus depicts him as ruddy in colour, big; in 
body, strong in limb, and Germanic in origin. 
In 18^, when Huxley ^ described the human 
remains discovered by Mr. Samuel Laing in a 
long-cist cemetery at Keiss, Caithness, which 
the discoverer regarded as of early Neolithic date, 
but which are now rightly assigned to a much 
later period — an early phase of the Iron age — ^he 
had clearly reached a conclusion very similar to 
that of Tacitus : — 

But the existence of a tall, long-headed, fair ele- 
ment becomes intelligible at once if we suppose that 
long; before the well-known Norse and Danish in- 
vasions a stream of Scandinavians had set in to Scot- 
land and Ireland and formed a large part of our 
primitive population (p. 134). 

Huxley regarded the Scottish people, the Irish, 
the Norwegians, and the Swedes as possessing a 
common basal stock or type. Prof. Bryce, of 
the University of Glasgow, who has done so 
much to build up an accurate knowledge of the 
early inhabitants of the south-west of Scotland., 
accepts Huxley’s hypothesis, and supposes that 
in eayly Neolithic times — before the long-barrow 
people, of Mediterranean origin, had reached 
Arran — Ireland, Scotland, and Scandinavia 
were already peopled by the same tall, fair, 
dolichocephalic stock. ^ Dr. W. C. Mackenzie • 
has also come to a somewhat similar conclusion 
from a study of the place-names of Scotland and 
Ireland, but supposes that the arrival of the 
Scandinavian or Germanic people occurred at a 
post-Neolithic date. The same hypothesis has 
also been sturdily advocated by Mr. John Munro.* 
Huxley preferred the term “ Scandinavian ” to 
“ Germanic ” when he wished to designate the 
tall, big-boned, fair, long-headed Scotsman, 
because he was well aware that this type prevails 
only in the western fourth of the modern Ger- 
man Empire. “Celt” and “Celtic,” “Teuton” 
and “Teutonic,” “German” and “ Germanic,” are 
terms which the modern anthropologist has had 
to abandon; all have been applied to the type of 
man Tacitus and Huxley had in mind, and also to 
physical types which are totally different. To the 
tall, long-headed Xanthochroi most modern 
anthropologists would apply the term “ Nordic ” 
in preference to “Scandinavian.” 

When we seek for evidence as to the time and 
manner in which the Nordic type reached Scot- 

1 “ PrvhMtoric Rcmatni o( CaithMM.” By Sanucl Laing, M.P. (1866.) 
8 <• Thn Cairna of Arran." Proc. Soe. of Antiq. of Seotlaad, iqot, p. 75 ; 

tfUt^rieml Rmntw, looj, p. 075. 

* *'Tb« Racoa of Ireland and ^tlaa^" (191A) 

« "The Story of the BrltiahRace^" (t899*) 
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land we naturally turn to the three Scottish 
universities which have become centres of anthro- 
pological investigation — Edinburgh, Glasgow, 
and Aberdeen. We shall take the last-named 
university first, because the school of anthro- 
pologists which has grown up under Prof. R. W. 
Reid, Dr. Alexander Low, Mr. James F. Tocher, 
the late Dr. W. R. Macdonell, and the late Mr. 
John Gray can show us very precise and remark- 
able facts bearing on the early history of the 
people of the north-east of Scotland.® All over the 
county of Aberdeen are found burials in short 
stone-cists, which certainly date back to an early 
stage of the Bronze age, and have been given an 
approximate date o^ 1500 b.c. by the Hon. John 
Abercromby. There could not be a sharper con- 
trast between two human types than there is 
between the Nordic and those squat, bullet-headed, 
short-cist people of Aberdeenshire. The latter 
were a wonderfully uniform folk, showing a 
peculiar type of brachyccphaly. To find the 
nearest approach to that type in a modern popu- 
lation we have to go more than a thousand miles 
away, to the countries lying at the upper waters 
of the Elbe and Rhine. In the ancient graves of 
these same areas of central and south-west 
Germany the Hon. John Abercromby finds the 
prototype of the “beakers ” which were so often 
placed in the Aberdeenshire short cists with the 
dead. Between 3000 and 4000 years ago Aber- 
deenshire was invaded by a brachycephalic, Slav- 
like people. We have ample evidence to show 
that the round-heads of Central Europe broke 
through the Nordic barrier that still guards the 
eastern shores of the North Sea about the end 
of the Neolithic period, some 4000 years ago. 
Nor need we hesitate to believe that they had the 
means to cross the North Sea. In that great 
work,® whereby a foundation for a real history of 
the Scottish people was laid. Sir Daniel Wilson 
describes the discovery of a boat at a depth of 
15 ft. in the carse of Falkirk. The boat 
was 36 ft. long and 4 ft. wide. We know 
approximately when the silt of the carse was 
deposited and the boat embedded; it was when 
the 25-ft. beach marked the level of the 
sea and when the hunters of Scotland used that I 
peculiar form of harpoon which marks the transi- 
tion from the Palaeolithic to the Neolithic civilisa- 
tion. There were apparently b1p- boats in 
Scotland several thousand years before the Con- 
tinental or German round-heads landed on the 
shores of Aberdeenshire. 

Unfortunately the anthropologists of Aberdeen 
University can show us nothing of the people who 
preceded the round-heads or of the people who 
followed them. But they have provided us with the 
means of ascertaining how far the stock introduced 
by the short-cist people has been perpetuated.^ In 
.402 men examined oy Mr. John Gray and Mr. 

Pr^Mdings of the Anatomical and Anthropoloffical Society of 
^®^**”^*** *9^*1 »nd enbiiequent dattf%. 

« “The Archeology and Prehistoric Annals of Scotland." By Daniel 
Wilson. (1851.) 

f Characters of the Adults and School Children of Kast Aber- 

deenshire.* By John Gray and James F. Tocher. Joum. Boy. Antbro^ 
lnst» S9001 vol. xxx.f p. 104. 
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James Tocher there were only 5 per cent, who 
had the peculiar head form and dimensions of 
the short-cist people; there were 9 per cent. 
Virho were technically of the round-headed type 
with a cephalic index of'So or more. The pre- 
vailing forms varied between the upper limits of 
long-headedness and the lower of round-headed- 
ness. These modern Buchan people were, on aa 
average, about 4 in. taller than the short- 
cist men and had the fair colouring in hair and 
eyes of the modern Bavarian. How and when 
the Nordic type reached Aberdeenshire we . have 
no precise evidence. But it certainly is at present 
the prevailing type. 

We come now to deal with the contributions 
which the late Sir William Turner, principal of 
the University of Edinburgh, made to Scottish 
ethnology. He may be described as one of the 
best Scotsmen ever born south of the Tweed. 
When he arrived in Edinburgh in 1854, at the age 
of twenty-four, to assist Goodsir, he found Daniel' 
Wilson, who had opened so brilliantly the first 
chapter of Scotland’s ancient history, on the 
point of departure for the University of Toronto, 
of which, in the course of time, he became the 
distinguished principal. Another young English- 
man, the late Dr. John Beddoc, had just finished his 
first preliminary survey of the Scots : he found 
them to be a compound of Saxon, Piet (Iberian),. 
Celtic (a hybrid between the British of the 
Neolithic and Bronze ages), and Welsh. Turner 
had a predilection for facts rather than theories, 
and he began to collect, in a systematic manner, 
the materials for a craniological history. His 
numerous pupils became willing assistant col- 
lectors, and in the course of fifty years he 
assembled in his museum the most extensive col- 
lection of ancient and modern Scottish crania 
that has as yet been made. When he retired from 
the chair of anatomy, to assume the onerous 
duties of principal of the University of Edinburgh, 
he devoted his spare hours to the study of his 
cranial collections. He published two mono- 
graphs * on the Scottish crania, the first, issued 
in 1903, being a detailed description of 176 skulls 
of modern people; the second issued in 1915 — 
a few months before his death at the age of 
eighty-four — in which he gave an account of 
prehistoric crania and stated his conclusions 
regarding the races which had become fused to 
form the Scottish nation. He had, including the 
Aberdeenshire series already mentioned, forty- 
nine skulls from short stone-cists, representing 
Scotsmen of the Bronze age. Of the forty-nine, 
thirty-eight were discovered in the eastern 
counties ; of these, thirty-four were brachycephalic,. 
of a type very similar to the Aberdeenshire series, 
yet showing a sufficient degree of difference to 
lead one to suspect that there was at least a tribal 
distinction. 

Turner agreed that the people buried *^in the 
short stone-cists were Alpine or Central Euro- 
pean in origin and represented the Bronze-age 

• •• Contributions t© the Crenlology of the People of Scotland." Part I. 
Trane. Roy. Soc. Edin., 1903, vol. xi., p. 547 ; part ii.| X915J.V0I. It.| p, 17x1** 
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invaders of Scotland. Of the more ancient 
Scots, those who buried their dead in chambered 
cairns in the latter part pf the Neolithic period, 
he had only ten examples, five of these being 
borrowed from Prof. Bryce's Arran series.' 
These chambered-cairn men are as different from 
the short-cist men in head form as men can be; 
the people from the chambered cairns have the 
same cranial shape and dimensions as the people 
•of the long barrows of England. Turner 
accepted the opinion that both were of the same 
race and that they were traceable to a Mediter- 
ranean stock. One cannot help being impressed 
by the length and relative narrowness of the face 
of the more ancient Scottish skulls ; we seem to 
see in them already the peculiar traits so com- 
mon in the faces of modern Scots. 

Sir William Turner had at his disposal two 
crania which may possibly belong to an earlier 
-date than the skulls from the chambered cairns. 
They were found by the late Dr. Joseph Ander- 
son, when he discovered and opened the 
MacArthur cave at Oban in 1895. ^Ve know 
that the MacArthur cave was inhabited at the 
very earliest phase of the Neolithic period, but 
as one of the skulls was on the floor of the cave 
and the other — a very remarkable skull — was 
only embedded in the upper shelly stratum, we 
cannot be certain that they represent the ancient 
inhabitants of the cave. They are both of the 
Neolithic Scottish type. The more deeply em- 
bedded cave skull has a remarkable resemblance 
to that of Robert Burns; as seen in profile they 
are almost identical. The cave skull has the 
remarkable length of 205 mm., that of Burns 
206 mm. ; they are almost identical in height of 
vault, but there is a decided difference in width — 
that of the cave skull being 138 mm., while 
Burns's cranium had a width of 155 mm. The 
poet had an enormously capacious skull. The 
essential differences between the few Neolithic 
Scots we know of and their modern successors 
lie in an increased stature and an increased 
width of head in the latter. 

Of the people* who lived in Scotland in the 
early Iron age, the people who succeeded the 
short-cist round-heads. Sir William Turner had 
to own we know almost nothing. They 
apparently burnt their dead. But he accepts on 
'faith that with the introduction of iron a Celtic 
people came — a long-headed race, which gave the 
modern impress to the Scottish type. It is pos- 
sible, as Sir William Turner agreed, that the 
human remains discovered by Dr. Edward 
Ewart on the shores of the East Lothian in 1911 
may represent people of the early Iron age; in 
all their physical characters they are akin to the 
'Scots of the Neolithic period. When Sir William 
Turner came to examine the skulls of the modern 
Scottish people he found that the cemeteries on 
th<^ East Coast — particularly in Fife and in the 
Lothians — carried convincing evidence that the 
short-cist stock was not extinct. In some cases 
~particularly in Fife — ^thcre were communities 
In which the round-heads still formed 50 per 
<cent. of the inhabitants and more; of seventy- 
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nine skulls from cemeteries in the Lothians 
25 per cent, were brachycephalic, while 
amongst thirty-one skulls from Renfrew, on the 
western side of the country^ there was not one. 
The course of twenty or thirty centuries had 
failed to diffuse the round-headed invaders of 
the Bronze age among the more ancient long- 
headed people of the west. He admitted 
that there must be a Welsh, a Danish, 
a Scandinavian, and a Saxon element in 
the modern Scottish, but he would have been 
the first to admit that the origin of the real bulk 
of the Scottish people — the descendants of 
Gaelic-speaking ancestors — remains still an 
enigma. 

We have now to turn for a moment to the 
conclusions reached by the Anthropological 
School of the University of Glasgow. From his 
exploration of the chambered cairns of Arran and 
of the south-west of Scotland Prof. Bryce 
draws certain definite inferences.® He finds the 
prototype of their burial cairns in the north of 
Ireland ; we may infer that 4000 vears ago or 
more there existed already a connection and inter- 
course between the peoples of the north of Ire- 
land and the south-west of Scotland. He 
agrees that these chambered-cairn Neolithic folk 
were of the Mediterranean stock ; their culture 
is of the South. He is further of opinion that 
when these cairn people were entering the back 
door of Scotland on the west the short-cist, round- 
headed people from the Continent were entering 
the frorit door on the east. The east and the 
west met in Scotland, but to what degree they 
mixed we have already seen from Sir William 
Turner's investigations. How far the west was 
left untouched by the round-heads, and the extent 
to which the English and the West Scottish have 
been evolved from a mixture of similar human 
stocks, have been brought out vividly by the in- 
vestigations of Dr. Matthew Young, at one time 
assistant to Prof. Bryce. In 1916 Dr. Young 
published a monograph describing the dimen- 
sions, characters, and variations seen in a collec- 
tion of skulls — above 600 itj number — derived from 
a comparatively modern burial ground in 
Glasgow. In this swatch of the modern popu- 
lation of that great city he found th*at the round- 
heads amounted to only 2-2 per cent., against 25 to 
30 per cent, presented by several cemeteries on the 
East Coast. The most remarkable result of his 
labours, however, was the discovery of a close 
similarity between the Glasgow skulls and the 
collection from Whitechapel described by the late 
Dr. W. R. Macdonell.. The degree of resem- 
blance will be seen by comparing some of the 
chief mean measurements of skulls of adult 


males : — 

Max. 

length 

Max. 

width 

Avereee 

height 

matic 
width 
of face 

Length of 
upper face 

Glasgow ... 

mm. 

187*5 

mm. 

» 39’5 

mm. 

117*0 

mm. 

127 

mm. 

70*9 

Whitechapel 

189*06 

140*6 

114*59 

130 

70*1 


9 Sc^tUh ffistariinl April, 1905, p« vjs ; Proc. Soc. of Antiq. of 

SeotUnd, 190a, p. 7«. 

*^A Contribution to ih# Study of the Scottish Skull/* Trent. Roy. 
See. Edin., 1916, vol. p. 347. 
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We are not surprised to note that the Scottish 
face is somewhat longer and narrower, but we 
were not quite prepared to find that the Londoner 
Jiad the larger head. Nor need we really be sur- 
prised to find so close a similarity between 
samples of the population culled from the Clyde 
and from the Thames estuaries when we remem- 
ber that since the close of -the Bronze period 
British invaders and immigrants have invariably 
been members of the Nordic stock. We do not 
know when that stock first settled in Britain, 
but it is difficult to account for all the facts now 
at our disposal unless we accept Huxley’s 
hypothesis that it reached Britain very early — 
probably, as Prof. Bryce supposes, at an early 
Neolithic or even more ancient date. 

A. Keith. 

THE BEGINNINGS OF PORCELAIN IN 

CHINA. 

I N a charming series of essays on “ Fallen 
Idols,” the late Mr. M. L. Solon, of Stoke-on- 
Trent — one of our most learned students of the 
history of ceramics — discussed some types 
of antique pottery which he ranked among the 
“ transient glories of the world,” because at 
one period these vessels, made from common 
clay, were the idols of the hour, and exceeded in 
value vessels made from the most precious 
materials. The idols were but fleeting fashions 
which have now lapsed into obscure tradition. It 
is the work of the archaeological ceramist to 
inquire into the nature and character of the pot- 
tery of ancient days. In many cases the greater 
the obscurity and the fewer the number of avail- 
able facts, the more persistent have been the 
attempts to illumine dark and hazy tradition by 
extravagant conjectures. By a curious aberra- 
tion of the human mind, the absence of positive 
evidence is very prone to engender assurance and 
confidence; this condition has ever been an ignis 
fatuusy luring the unwary into quagmires of 
fancy. What whimsical and grotesque views 
have grown about the murrhine vases, the ollae 
fossiles, and the buccaro vases ! What curious 
myths have been current with respect to the 
origin of Chinese porcelain ! 


appears to be due to the primitive methods of 
manufacture prevalent in China during that 
epoch. The porosity, for example, is much 
greater than that of ware which is usually styled 
porcelain; indeed, the authors go so far as to 
call the body a “porcelain froth.” This term, 
of course, is merely a metaphor and is no 
doubt intended to emphasise the low porosity 
of the ware. According to Nichols, the ouf- 
side of one vessel he examined was coated 
with a white slip, and on this was superposed a 
red glaze. The inside of the vessel was coated 
with a glaze which appears to have been made by 
mixing the body material with limestone — in the 
approximate proportion of one of limestone to two 
of body. Analyses of the green glaze of another 
specimen correspond with a glaze of the Rock- 
ingham type, but without “alumina,” and the 
colour is due to the presence of about 3 per cent, 
of copper oxide. The crude character of the body 
is taken to mean that the Han pottery is the 
“forerunner of true porcelain,” and that 

it represents one of the initial or primitive stages 
of development through which porcelain must have 
passed^ before it could reach that stage of perfection 
for which the Chinese product gained fame throughout 
the world. 

Although many students of pottery consider that 
true Chinese porcelain first appeared in the Ming 
dynasty about the fourteenth century, and others 
carry it back to the Sung dynasty about the tenth 
century, there are several references to porcelain 
at an earlier period still — e.g. the seventh century 
— but the controversy on the origin of Chinese 
porcelain now turns on the meaning which the 
Chinese assigned to the term ts’e, and on the 
definition of porcelain. If the Han pottery is a 
porcelajn, we can accept Laufer and Nichols’s 
conclusion, and the beginning of porcelain would 
be carried to near the beginning of the Christian 
era; but did the term ts*e refer to ordinary pot- 
tery or to porcelain? There is no mistaking 
Laufer ’s view : — 

By arguing that in^ the beginning the term ts'e 
denoted nothing but ordinary pottery we close our eyes 
to the real issue and act like the ostrich ; in this manner 
we utterly fail to comprehend the process of evolution 
of porcelain. 


It is a pleasure to read Laufer and Nichols’s 
brochure ‘ on the beginnings of porcelain in 
China because here positive evidence occupies an 
all-important place. The essay should be read 
in conjunction with Laufer’s “Chinese Pottery 
of the Han Dynasty.” The materials for the 
latter work were collected by Laufer while on 
a mission in China about 1903 under the auspices 
of the American Museum of Natural History, 
and this work was supplemented by a later 
investigation in China about 1910. 

The composition of the Han pottery, as repre- 
sented by chemical analyses, is a close approxi- 
mation to that of the better-class Chinese pottery, 
and the inferior quality of the body of the former 

> “Th«BMinnin«8^Porc«laiD in China.” Publid^M tga of the Fitid 
Museum ol Natural History, Anthropological Scries, 'Chicago, ooL ari., 
IfOi 9p 1917. 
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He claims that the term ts'e refers to a porce- 
! lain-like pottery and should be translated by 
“porcelanous ware” or some equivalent term, 
and that the early ts’e is represented by the Han 
pottery. This is scarcely the place to aigue this 
matter, because so much depends on the meanings 
of the terms employed. The present writer, who 
knows nothing of the Chinese language, has always 
taken the early ts’e to have been a general term 
which covered both ordinary pottery and porce- 
lain. Laufer’s general conclusion that the Han 
pottery was the immediate precursor of porcelain 
will no doubt be generally accepted, because the 
experience gained with this pottery would natu- 
rally point the way to the manufacture of higher 
types of ware. I have shown several experienced 
men some fragments of the Han pottery which 
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Mr. Laufer has very kindly sent to me, but none 
considers that the ware itself can be called porce- 
lainic. 

Laufer also has a section entitled ** Historical 
Notes on Kaolin,” and he shows that no real 
conclusion as to the origfin of Chinese porcelain 
can be drawn from a consideration of the history 
of kaolin. It might be added that similar remarks 
apply to the manufacture of porcelain in Europe, 
for, contrary to the general belief, it can be 
proved that the required white-burning clay 
was a well-known article of commerce in Europe 
long before the method of making porcelain was 
developed by Bottger early in the eighteenth cen- 
tury. The Chinese appear to have adopted glazing 
near the beginning of the Christian era, and Laufer 
accepts Hobson’s conclusion that the idea of 

glazing pottery was derived directly from the 
West, by contact with the Hellenistic world, in 
comparatively late historical times. Although 

a knowledge of glazing was necessary before the 
Chinese could manufacture porcelain ware, yet 

in this achievement " the creative genius of the 
Chinese was not guided by outside influences, but 
relied on its own powerful resouifi^.” 

J.^W. Mellor. 

S- . 

NOTES. 

An exhibition of medical war specimens will. 'be 
opened in the museum of the Royal College ^ $ur- 

g eons of England, Lincoln’s Inn Fields, by Siimlfred 
[eogh, G.C.B., Director-General of the Army Medical 
Service, on Thursday, October ii, at 3 p.m. The 
greater part of the exhibition is devoted to specimens 
collected by officers of the R.A.M.C. during the present 
war, but there are also representations of the wounds 
and injuries of former wars, borrowed from the 
museums of the College of Surgeons, of the Army 
Medical College, Millbank, of St. Thomas’s Hospital, 
and of University College Hospital. The specimens 
have been prepared and arranged by the members of 
the museum staff of the college. At the same time, the 
honorary fellowship of the college is to be presented to 
Sir Alfred Keogh. 

A^ NATfONAi- institute is to be established in Italy 
having for its objects the investigation of the relations 
between malaria and agriculture, the study of the 
direct and indirect causes of the unhealthiness of mala- 
rial^ districts, and the organisation of a campaign 
against those causes. 

We note from Engineering for September 28 that 
the operation of lifting into place the central span of 
the new Quebec Bridge was completed successfully on 
Thursday last, September 27. The work was com- 
menced on Tuesday, and extended over three days. 
The weight of the span is about 5000 tons, and the 
height of lift 150 ft. 

The .council of the Chemical Society announces that 
three^ lectures are to be given at the ordinary scientific 
meetings duringthe forthcoming session as follows : — 
December 6, “The Relation between Chemical Con- 
stitution and Physiological Action,” Dr. F. L. I^man ; 
Februaty 21, 1918, “Recent Studies on Active Nitro- 
gen,” Prof, the Hon. R. J. Strutt; April 18, the 
Hugo Mffller lecture, entitled “The Old and the New 
Mineralogy,” Sir Heniy A, Miers. It is also hoped 
to announce, at a later date that Dr. Horace T. Brown 
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will deliver the lecture entitled “The Principles of 
Diffusion : their Analogies and Applications,” which 
was unavoidably postponed last session. Arrangements 
have also been made for informal meetings to be held 
on November 15, March 21, and May 16. 

We learn from the Secretary, the journal of the 
Chartered Institute of Secretaries, that a question- 
naire was recently circulated among members of the 
institute in order to obtain opinions as to the desir- 
ability of adopting a decimal system in place of the 
present British coinage, and the substitution of the 
metric system for the existing United Kingdom 
weights and measures. Of those who replied, 85 per 
cent, favoured a change to a decimal system of coin- 
age as likely to be beneficial to the business in which 
they were engaged ; and of the replies which expressed 
a preference, 66 per cent, favoured a basis of 
coinage rather than an “Imperial crown” or dollar 
basis. To an inquiry as to whether overseas business 
was hindered by the use of the present British coinage 
50 per cent, of the replies indicated that this business 
was not so hindered ; while in 64 per cent, of the 
replies a decimal system has been found of service 
for internal purposes in the business. In the case of 
weights and measures, 86 per cent, of the replies 
favoured a change to the metric system, and 53 per 
cent, of these had already adopted the change. Im- 
proved and extended business relations with traders 
in other countries were reported in 75 per cent, of the 
replies favouring the change. In 61 per cent, the busi- 
ness is stated to be hindered by the use of British 
weights and measures. 

The jubilee of the .\lbert Institute of Literature, 
Science, and Art, Dundee, was commemorated on 
September 20. It took its origin from the desire to 
perpetuate the memory of the Prince Consort by erect- 
ing a building devoted to the furtherance of the sub- 
jects which had occupied so much of his attention. 
The movement began in 1863, and the Town Council, 
when giving ground for the building, stipulated that 
accommodation should be provided within the struc- 
ture for a free public library, in the event of Dundee 
adopting the Library .\ct. The Albert Institute was 
designed by Sir G. Gilbert Scott, and was opened in 
September, 1867, when the British Association occupied 
the Albert Hall in the building, and the public library 
was begun. An additional building was erected in 
1872 as a museum and picture gallery, and ultimately 
the whole ^ structure was handed over to the com- 
munity. The story of this institute is one of continual 
progress. Large, additions were made to the museum 
in 1887, and a separate technological museum was 
established in 1900. The libraries now consist of cen- 
tral lending and reference libraries, six branch libraries, 
partly paid for^ during the past ten years by Mr. 
Andrew Carnegie, two museums, two sculpture gal- 
leries, and six picture galleries. The donations to these 
departments in buildings, books, specimens, and pic- 
tures amount to more than i6o,ooof., given by citizens 
and by Mr. Carnegie. At present the libraries contain 
170,000 volumes, and the annual issue is about 420,000 
volumes. The museums have departments for natural 
history, ethnography, geology, and technology. The 
picture galleries contain representative works by emin- 
ent modern artists. At the commemoration addresses 
were delivered by Principal Sir John Herkless, Dr. 
Hew Morrison, Bailie Martin, Dr. John Ross, Mr. 

R. F. Martin, and others. 

Mr. Rufus D. Pullar, head of the well-known firm 
or Messrs. J. Pullar and Sons, Perth, whose death in 
Edinburgh^ on September , za we recorded last we^, 
was born in Perth in i86i, and was the elder son of 
Sir Robert Pullar. The firm was founded in 1820, and 
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afterwards became one of the largest dyeworks in 
Great Britain, having a floorage area of more than 
100,000 square yards, and being equipped for cleaning, 
dveing, and finishing every kind of textile material. 
As a voung man Mr. Pullar studied chemistry at Edin- 
burgh University and the Yorkshire College at Leeds, 
and he visited the most important dveworks in France, 
Germany, Switzerland, and the United States. Since 
the outbreak of war he spared neither time nor labour 
in the national cause, and was prominently associated 
from the beginning with Government action concerning 
the development of British chemical industries, particu- 
larly the colour industry. Mr. Pullar was connected 
with nearly all the philanthropic and educational move- 
ments in his native county. He was a fellow of the 
Chemical Society, a member of the Society of Chemical 
Industry, and for the two years 1913-16 was president 
of the Society of Dyers and Colourists, and chairman 
of the Dyewarcs Supply Committee formed by that 
society in October, 1914. In December, 1914, he was 
appointed a member of the Board of Trade Advisory 
Committee, which was entrusted with the difficult task 
of drafting a scheme to ensure the manufacture of 
dyes in this country on an adequate scale. This ulti- 
rhately led to the formation of British Dyes, Ltd. He 
was also a member of the Provisional Committee of 
the .Association of British Chemical Manufacturers. 
His membership of the Perthshire Appeal Tribunal 
and his duties as a Commissioner under the National 
Service scheme also made a heavy draft on his energies, 
and his many public activities, coupled with some 
recent labour difficulties, Ipd to a breakdown in his 
health. 

By the death of Philippe de Vilmorin on June 30, 
at the early age of forty-five, a notable and brilliant 
figure has been removed from the horticultural world, 
one that science can ill afford to lose. Inheritor of a 
great name, and head of a great firm with unrivalled 
resources, de Vilmorin placed both freely at the ser- 
yice of the science to the interests of which he was 
devoted. The precision in methods of plant-breeding 
which Mendel’s discovery introduced at once appealed 
to him. He started experimental work in these direc- 
tions, and some of his results with wheat and peas 
have already been published and are well known to 
geneticists. But while deeply interested in the purely 
scientific side of genetic studies, de Vilmorin was fully 
alive to their immense practical importance, and gave 
every encouragement to his staff at Verri^res-le-Buisson 
to work along these lines. The achievements of Louis 
and Henri de Vilmorin, his father and his grandfather, 
had made him realise that the continued prosperity of 
a great and progressive firm must depend evenlually 
upon the attitude adopted towards scientific discovery. 
He was actuated by an earnest desire to bring the so- 
called practical and the scientific workers into closer 
ccntact with one another, and spared neither time nor 
means to effect his object. A great opportunity came 
to him when the fourth International C'ongress on 
Genetics met at Paris in 1911, and de Vilmorin availed 
himself of it to the utmost. He undertook the arduous 
work of secretary, in which position his influence and 
prestige were exerted to bring together for their mutual 
.piofit a representative gathering from horticultural 
and biological circles. His great personal charm played 
no small part in making the congress the great success 
that it undoubtedly was. He undertook the further 
task of collecting and editing the contributions made 
to the congress, and the beautiful and valuable volume 
of reports issued owes as much to his enthusiasm as to 
his generosity. De Vilmorin also assisted in the pro- 
gress of horticulture in other directions, lie published, 
papers on the beet-sugar industry of the Unhed States, 
on the culture of ginsenginKoreaand Mahifliuria, and' 
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on the tobaccos of commerce. He was also responsible 
for three important publications of his firm — “ Les 
Fleurs de Pleine Terre,” ” Le Manuel de Floriculture,” 
and the ” Hortus Vilmorinianus.” The first two ire 
standard works on flower gardening, while the last is 
a valuable report on the behaviour of rare and little- 
known plants tested by the firm. Philippe de Vilmorin 
filled a unique place in the scientific^ world. No man 
was better endowed for helping to bridge oyer the gulf 
that long existed between the horticulturist apd the 
botanist, between the garden and the laboratory. * He 
played a great part in such success as has already been 
.•achieved. He would have played a greater part had 
his life been spared. 

J The question of the religious or magical significance 
underlying the customs of bull-baiting or cattle-driving 
has been discussed without much result. Mr. W. 
Crooke, in Folk-Lore (vol. xxviii.. No. 2), has collected 
a number of instances from India and elsewhere in 
which, at the critical seasons of agriculture, particu- 
larly at the sowing and transplanting of rice, the plough 
I cattle are driven from their stalls and exposed to con- 
I siderable violence. This may be conjectured to be a 
I method of arousing their vitality and that of the crops, 
j The late Major Tremearne 'believed that the form of 
bull-baiting practised in Nigeria was probably a fer- 
tility rite. The question is still obscure, and much 
more material must be collected before any definite 
conclusion can reached. 

In the Septei^ber issue of Man the Rev. A. T. 
Bryant describes the Zulu cult of the dead. Their 
religion makes no definite statement on the doctrine 
of the immortality of the soul. The soul is generally 
believed to survive death, and sacrifice is offered to it 
practically continuously for an indefinite period of 
time ; but how long it will continue to live, and whether 
or not it will endure for ever, are not defined. A man 
dies, but only in his flesh ; his spirit still endures ; if 
I it does not go to the bosom of Nkulunkulu, the 
: Creator, it goes where he is supposed to be, to the 
j nearest veldt. There it becomes changed, and in due 
1 course reappears in visible form in the guise of a 
' snake— not a previously existing snake, but it simply 
materialises into one. To kill one of these spirit snakes 
was in former times a serious offence, and tests are 
prescribed by which such snakes can readily be iden- 
tified, one distinction from other varieties being that 
they are all harmless. 

Prof. Futaki discusses the cause of typhus fever 
in The New East for August (vol. i.. No. 3). He and 
his co-workers claim to have demonstrated the presence 
of a delicate spiral micro-organism or spirochsete in 
this disease. It measures 6-8 microns in length, and 
j is mostly found in the kidneys and suprarenal capsules, 
i Monkeys can be infected by injection of the blood of a 
patient at an early stage of the disease, and similar 
spirochaetes are present in the monkey’s kidney. 

In Science for August 17 (vol. xlvi.. No. 1181) Mr. 
N. A. Cobb contributes a general article on intra- 
vitam staining of tissues. For the examination of 
such objects perfectly corrected lenses niust be em- 
ployed, and Mr. Cobb recommends the use of one 
apochromatic objective (2 mm.) as a condenser for 
another apochromatic objective. This necessitates 
mounting the object to be examined between two thin 
cover-glasses, which may be supported upon a special 
carrier. By this arrangement the condenser objective 
may be brought into proper focus. 

In a. circular issued by the Local Government Board 
att^tion is directed to the probabili^ of the occur- 
rence of ■ indigenous cases of malaria ip England. 
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This is rendered possible by the return to England of 
numbers of men who have had malaria in the Eastern 
campaigns. These men in many instances still carry 
the parasites in their blood, and, given the presence 
of the intermediary anopheline mosquitoes, consider* 
able risk of the transmission of the disease must exist. 
In fact, cases of indigenous malaria arising in this 
way have recently been recorded. The Board invites 
the co-operation of medical practitioners and medical 
officers of health, and has made arrangements whereby 
specimens of blood may be examined. Inquiries are 
also being instituted into the local prevalence of 
anopheline mosquitoes. 

A VERY useful pamphlet on bee plants and their 
honey has been drawn up by Mr. Grieve, of Whin’s 
Vegetable Drug Plant rarm and Medicinal Herb 
Nursery, Chalfont St. Peter, Bucks. The various use- 
ful bee plants are referred to in special paragraphs, and 
notes of value as to the plants themselves and the 
character of their honey are given. The time of year 
at which the plants are in flower is also mentioned. 
Some attention is paid to poisonous honey, and the 
classic case of the rhododendron and azalea honey near 
Trebizond referred to by Xenophon is quoted. The 
uses of honey, its quality, and also the treatment of 
bee stings are given their due share of attention, and 
the pamphlet ^ould prove of value to all interested 
in the beekeeping industry. 

We have received Bulletin No. lo of the Department 
of Fisheries of the United Province of Bengal and 
Bihar and Orissa. It is a statement of the quantities 
of fish imported into Calcutta in the year ending March 
31 last. The promptitude in publication is to be 
remarked, but this is explained by the circumstance 
that the data are evidently copies of “traffic returns,” 
being statements of the quantities of fish carried by 
the various railways and other means of conveyance. 
No mention of the kinds of fish, or of their value, is 
given. 

A DESCRIPTION of the Gymnosomatous Pteropods of 
the coastal waters off Ireland is given by Miss Anne L. 
Massy in the July number of the Proceedings of the 
Royal Dublin Society. The report is interesting be- 
cause of our meagre knowledge of the group as it 
exists in British and Irish seas. The collections were 
made, by plankton and other nets, by the Irish fishery 
cruiser "Helga off the west, south, and east coasts of 
Ireland during the years 1901-4. The Pteropods are 
not an abundant group among the specimens taken tsy 
the Helga, and they occur mostly m deep water be- 
tween latitudes 50" to 52® N. and longitudes 11° to 
13° W. Miss Massy has identified twelve species, and 
six of these are new to science, while four others are 
now recorded, for the first time, from British or Irish 
seas. Most of the species are deep-water forms, but 
one, Pneumodermopsis paucidens (Boas), is a shallow- 
water animal, and is fairly common between Inishbofin 
(in County Galway) and St. George’s Channel, and is 
abundant enough to be of some value as a source of 
■food for fishes. 

We have received from Dr. C. C. Easterbrook the 
interesting reports of the Crichton Royal Institution, 
Dumfries, ror 1913 and 1914, as bearing upon the 
review by Sir Robert Armstrong-Jones of “ Shell- 
shock’’ in Nature of September. 6, and entitled 
“The Psychopathy of the Barbed Wire.” In 
specially marked paragraphs -these reports emphasise 
(a) the definite dependence of the mind upon the body, 
“ for mental illness, like other illnesses, is primarily a 
anatter of derangement of health ” ; further, “ in mental 
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affections the mental machinery {i.e. the cells ot the 
cerebral cortex) is disordered in its working and thrown 
out of gear”; (b) the concern expressed by all psychia- 
trists long before the war that mental disease among 
the poor should receive statutory sanction for treat- 
ment without the medical certificate, which, when 
issued, registers insanity as well as pauperism. As 
stated by Sir Robert, these suggestions made by the 
authors of “Shell-shock, etc.,’’ are plainly the reflec- 
tion of the considered opinion of all those who practise 
among the mentally afflicted. They have for many 
years urged the early treatment of these cases, both 
in the interests of the patient, who recovers earlier, and 
upon grounds of public economy. Lastly, (c) the re- 
ports show the dependence of mental illness upon the 
nervous or neurotic constitution, which “ is a precursor 
of and a sine qua non of an attack of insanity.’’ The 
reports support the view that the nervous constitution 
“is to be found among the nearer blood-relations." 
Although Dr. Easterbrook criticises the inferential; 
value of hereditary histories of nervous and mental 
diseases, he yet derives “anomalous dispositions " in 
great part from racial, ancestral, and familial traits, 
with the result that the sufferer “ loses his nerves ’’ in 
consequence of a faulty heredity. 

Red sandal (Pterocarpus santalinus, Linn., f.) was 
formerly valued for the red colouring matter santalin 
found in the heart- wood, and was exported to Europe 
from Madras in large quantities for use as a dye. 
This use outside India has been superseded by 
aniline dyes, and the wood is now used for the con- 
struction of house-posts, as it is never attacked by 
white ants. The tree grows on the slopes of the 
Cuddapah and neighbouring hills in the Madras Presi- 
dency, and a useful account of the tree and its growth, 
etc., with a map of its distribution and photographs, is 
given by Mr. T. A. Whitehead in Forest Bulletin 
No. 34, India. “Redwood” was frequently used as 
ballast in home-going ships in early days, and was 
referred to as “Caliature,” a name which Rumphius 
traces to the town of Kistnapatam, eighty-two miles 
north of Madras, which, according to an old glossary, 
is the Greek Sopatma, or otherwise “ Calitore." In a 
Portuguese map of 1672 a village Caletur is indicated, 
and it is interesting that, though the place was known to 
foreigners as Calitore or Caletur, it was not recognised 
by that name by British factors. 

Towards the middle of June in the present year con- 
siderable tracts of the Pennine Hill pastures were found 
to be infested with the caterpillar of the antler moth 
{Charaeas graminis, L.) in extraordinary numbers, 
causing serious damage to the grazing. 1 he outbreak 
was investigated at the time by officers of the Board of 
Agriculture and others, and forms the subject of two 
reports which are published in the August issue of 
the Board’s Journal. Messrs. A. C. Cole and A. D- 
Imms contribute a report on observations in the Peak 
District. They record that the principal grass attacked 
was that known locally as “ bent ” grass (Natdus 
stricta)^ whilst cotton grass (Eriophorum) and other 
specie^ appeared to suffer less severely. The more succu- 
lent and finer grasses escaped, attack, as did also bil- 
berry, white bedstraw, heather, and bracken. The altitude 
appeared to be a distinct factor in the limitation of the 
infestation, no caterpillar being found at an elevation 
less than 900 ft., although from that altitude up to 
1700 ft. it Was prevalent. The two most efficient bar- 
riers were found to be water and stone walls. These 
observations are substantially confirmed by Mr. J. 
Snell’s report on the outbreak in Yorkshire. He also 
found Nardus stricta to be badly attacked, 
and further observed the caterpillar feeding on ^ira 
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caesfitosa, some of the finer grasses, and other plants. 
Messrs. Cole and Imms offer suggestions as to possible 
causes of the outbreak, and both reports agree in 
recommending the cutting of trenches across ^the grass- 
land as a preventive measure. The effectiveness of 
spraying measures is also discussed. 

The cutting off of supplies of potassium salts from 
the German deposits has forcibly directed attention to 
other sources hitherto neglected. Of the many waste 
products investigated few appear to offer better pros- 
pects of economic utilisation than the flue-dust of blast- 
furnaces. That soluble potassium salts are present in 
these flue-dusts is no new discovery, but only of late 
have they received serious consideration. According to 
tests by Mr. H. T. Cranfield, published in the August 
issue of the Journal of the Board of Agriculture, the 
potash-content of these flue-dusts is extremely variable, 
the total (acid-soluble) potash ranging in the twelve 
samples quoted from 2*97 to 15*89 per cent. KaO, whilst 
the water-soluble potash ranged from 1*23 to 9*25 per 
cent. The flue-dusts vary greatly in colour, and, gener- 
ally speaking, the lighter-coloured materials are richest 
in potassium salts. Potassium sulphate is the principal 
of these salts, the chloride being also present in smaller 
proportion. It is suggested that the total annual out- 
put of potash in these flue-dusts is probably not fewer 
than 15,000 tons, of which quite one-half is soluble in 
water. These data furnish adequate justification for 
the Order recently issued by the Ministry of Munitions 
whereby the sale and treatment of blast-furnace dust 
are brought under control. 

In continuation of the experiments on the tempera- 
ture-gradient in the lavas • of Kilauea, referred to in , 
Nature of June 28 (vol. xeix., p. 352), Mr. T. A. j 
jaggar, jun., records that bright lines in the lava-lake 
give temperatures of about 1020° — that is, about 250“ 
above those of the lake magma 3 ft. below 
the surface (Bull. Hawaiian Volcano Observa- 
tory, March, 1917, p. 34). The same author contri- 
butes an article on “ The Thermal Gradient at Kilauea ” 
to the Journal of the Washington Academy of Sciences, 
vol. vii., p. 397, in which he further emphasises the 
generation of heat at the surface “ through completion 
of the reaction between rising unstable gas mixtures 
and through union with atmospheric oxygen.” The 
liquid lava in the lake is 14 metres deep, and rests on 
a seemingly pasty bottom. The lower 5 metres of 
the lake have a temperature of 1120° to 1170°; this is 
attributed to the release of air from foundered blocks, 
which reacts with the volcanic gases and produces 
reheating. 

The mean monthly temperatures of the surface 
waters of the Atlantic Ocean north of lat. 50° N. are 
the subject of a paper by Dr. C. Ryder which appears 
as one of the publications of the Danish Meteorological 
Institute. In 1892 the institute published the isotherms 
for six months of the year calculated from fourteen 
years’ observations. The present paper marks a great 
advance, for it comprises all months of the year, is 
based on forty years’ observations, and extends to 
lat. 50 S. Most of the observations are from Danish 
vessels, and unfortunately data are lacking for the 
sea a few degrees cast of Iceland in most months. A 
chart 15 given for each month of the year, based on the 
mean ternperatures calculated for stations of 1® 
sq^res. The information is also tabulated in mean 
; i^ues for the four decades of the period covered. 
This arrangement was desirable for many reasons, 
not least because the transition from steam to sail 
msu^d in certain areas being more frequented in some 
man in othera. Perhaps the most instructive 
cb^rt IS that on which the isotherm of 9®X. has been • 
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drawn for all months of the year. The January^ 
February, and March isotherms almost coincide. In 
April the northern trend is marked in the east, and 
in succeeding months the isotherm swings north 
until it touches the north-west and south-east coasts 
of Iceland in August. Then again it withdraws south- 
ward. In the west there is far less divergence be- 
tween the relative monthly positions of the isotherm, 
for the cold southward current is maintained through- 
out the year. 

The problem of temperature measurement and the 
pyrometric control of furnace-casting and ingot-teeming 
temperatures in steel manufacture is one the import- 
ance of which it would be difficult to overrate. Hitherto 
on account of its supposed difficulty its solution has 
not been attempted. Publication No. 91 of the Tech- 
nologic Papers of the Bureau of Standards is therefore 
to be welcomed in that it takes up this problem, and 
the conclusion reached by Dr. Burgess, the author, is 
that it does not really present serious difficulties or 
uncertainties. Observations have been taken in 
several steel plants. The most satisfactory instrument 
to use is an optical pyrometer using monochromatic 
light, and permitting observation from a distance of 
streams of metal. It is shown that the necessary cor- 
rections to the observed readings for emissivity of 
metals and oxides to give true temperatures are suffi- 
ciently well kqfc;[,#ji, but there may be uncertainty in 
the case of liquM slags. For streams of liquid iron 
or steel the most probable value of emissivity to take, 
with a pyrometer using red light of wave-length 
A=o* 65 /4, is e=o*40, corresponding to a correction of 
139® for an observed temperature of 1500® C. The 
value of e for liquid slags is usually about 0*65, but 
varies with the composition of the slag. It appears 
from the author’s results that the temperatures of the 
roof of an open-hearth furnace bear no necessary rela- 
tion to that of the metal bath, which again it is shown 
may have zones of considerable differences in tempera- 
ture, depending upon the operation of the furnace. The 
temperature of the roof of an open-hearth furnace, 
depending upon the firing practice, may vary very 
rapidly, and within wide limits, from i55o°-i75o® C. 
That of the bath is usually kept between 1600^ and 
C. There appears to be a remarkable degree of 
uniformity in casting temperatures actually acquired 
by the melters in practice. Thus for nineteen con- 
■secutivc Bessemer heats the teeming temperatures of 
the^ ingots were all between 1500® and 1555® C., and 
a similar degree of concordance was found in the open- 
hearth practice of several mills. 


In^ view of the importance of Fourier’s series in 
physical applications, much interest attaches to a paper 
by Prof. H. S. Carslaw on “A Trigonometrical Sum 
and the Gibbs Phenomenon in Fourier’s Series” (Amer- 
ican Journal of Mathematics, vol, xxxix.. No. 2, 1917)* 
In this paper Prof. Carslaw gives a proof of the 
property first noticed by Gibbs, namely, that when a 
function becomes discontinuous the sum to infinity 
of its Fourier expansion does not always merely change 
at an infinitely steep gradient from the initial to the 
final value of the function, but that in certain cases it 
may, in .the neighbourhood of the discontinuity, fluc- 
tuate between a maximum and a minimum value out- 
side the limits of value of the function itself. In other 
words, the maximum and minimum values of the sum 
^ a finite number of terms of the expansion, just 
TOfore and after the discontinuity, may be outside the 
limits of value of the function itself, the maximum 
^ce^ng the larger value of the function, and the 
®®mg less than the smaller value by atnounM 

number of terms b® 

indefinitely. The proof is well Illustrated 
the diagrams at the end of Prof. Carslaw ’s papefi. 
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withstanding the fact that similar diagrams for the 
expansion considered in \he paper have frequently 
occurred in text-books. 

The business of the Electrician Printing and Publish- 
ing Cp., Ltd., having been acquired by Messrs. Benn 
Bros., Ltd., 8 Bouverie Street, £.0.4, the forthcoming 
books of the former company, announced in Nature 
of September 20, will be published by Messrs. Benn. 


OUR ASTRONOMICAL COLUMN. 

September Meteors. — Mr. Denning writes that a 
fair number of meteors, including several brilliant fire- 
balls, were observed in September. There was a well- 
defined shower, not far from the Pole, at 3i4° + 79'' 
at the middle of the month, and at the period from 
September 19-24 the chief radiant points were at 
4° ' 270, 59 '^ + 35 ^ 27i° + 22", 290° + 52°, 343°+ 14®, and 
352° + 2®. A very brilliant meteor was observed on 
September 21 at loh. 3m., from the radiant in Cygnus. 
As seen from Bristol it was brighter than Venus, and 
fell from a height of 67 to 28 miles. On September 23, 
at 7h. 42m., a fireball illuminated the sky as seen 
from Clevedon, and it had a long, slow, and nearly 
horizontal flight from a radiant at 322®— 23® in Capri- 
cornus. Its path .was about 166 miles from over the 
Knglish Channel to Welshpool, and II dllcended from 
64 to 32 miles. Though it had a vef^ extended path, 
only two observations of it were received, viz. from 
Clevedon (Somerset) and Fowey (Cornwall), but the 
sky was cloudy at many places. 

^ Comet 1916b (Wolf). — ^I'he following is a continua- 
tion of the ephemeris, for Greenwich midnight, given 
by Messrs. Crawford and Alter in Lick Observatory 
Bulletin No. 295 : — 


1917 

R.A. 

Dccl. 

Log A 

Bright 

Oct. 4 

h. m* Si* 

23 38 17 

• f 

-I 8 

it 

2 

0-0891 

1-22 

6 ... 

38 22 

I 45 

27 

0-0972 


8 

38 31 

2 21 

9 

01055 

IIO 

i(» 

38 43 

2 55 

5 

O-II4I 


12 

38 58 

3 27 

14 

0-1227 

0-99 

14 •... 

39 18 

3 57 

37 

013IS 

089 

16 

39 41 

4 26 

13 

0-1404 

18 

40 7 

4 53 

3 

01495 


20 

40 38 

5 18 

9 

0-1586 

0-79 

22 

4 * 13 

5 41 

33 

0-1678 


24 ... 

41 SI 

6 3 

16 

0-1770 

0-71 

26 

42 34 ' 

6 23 

21 

0-1863 


28 ... 

43 20 

6 41 

SI 

0-1956 

0-63 

30 ... 

44 10 

6 58 

49 

0-2049 

0-56 

Nov. I 

45 3 

7 14 

17 

0-2 142 

3 ... 

23 46 0 

— 7 28 

20 

0-2235 



1 he comet, is situated below the Square of Pegasus, 
and is well placed for observation. It is, however, 
much fainter than might have been expected from the 
fact that it was discovered more than a year before 
perihelion passage. Between August 13 and August 22, 
according to observations by Quenisset, the magnitude 
of the cornet fell from 8 to *9. 

Colour Scale for Stars. — An attempt to estab- 
lish a scale of colours adapted to observations df stars 
and planets has been made by Prof. W. H. Pickering 
{Popular Astronomy, vol. xxv., p. 419). The numer- 
ical values assigned to the different colours are : — 5, 
; 6, sl^-blue ; 7, light-blue ; 8 pale-blue ; 9, 
"'^‘fo-white ; 10, white; 11, yellow; la, orange; 13, 
*4* orange^d; 15, light-red; 16, deep- 
red. The t3rpical coloura are shown in circular patches 
on a colourra plate,, which isf to be viewed by one eye 
under carefullk adjusted illumination, while, the planet, 
or star out 01 focus, is viewed with the other eye at 
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the telescope. To secure constant conditions of coni- 
parison, the illuminating source is to be slightly modi- 
fied as required, so that certain standard stars of type 
K always register 11. The average results for stars 
of different types are compared with the colour indices 
(differences between photographic and visual mag- 
nitudes) in the following table : — 


Type 

Colour scale 

Colour index 

Oe 

7-0 

— 

B 

6-7 

- 0-3 

A 

7-4 

0-0 

F 

7-6 ...* 

+ 0-3 

G 

9*5 

+ 0-7 

K 

1 1-5 

+ T-2 

M 

12-0 

■f 1-6 

N 

137 

+ 2-5 


An extensive investigation of star colours has also 
been made by H. E. Lau (Astronomische Nachrichten, 
No. 4900). The scale in this case is white=o, 
yelIow=5, and red- 10. The influence of atmospheric 
absorption and the effect of magnitude have been 
examined, and a catalogue showing the colours 
of more than 700 of the brighter stars is given. 


AN AUSTRALIAN CHEMICAL INSTITUTE. 

Australian Chemical Institute has been formed 
with its headquarters in Sydney, and branches 
in every State of the Commonwealth. The pro- 
vincial committees include the professors and 
other teachers of chemistry ,in the universities and 
most of the professional chemists in the several States. 
The institute has been framed on much the same lines 
as the Institute of Chemistry for Great Britain and 
Ireland. The objects set forth are (i) To raise the 
status and advance the interests of the profession of 
chemistry; (2) to promote the usefulness and efficiency 
of persons practising the same; (3) to afford facilities 
for the better education and examination of persons 
desirous of qualifying as technical analysts and chem- 
ical advisers ; (4) to obtain power to grant legally 
recognised certificates of compe-tency. Persons eligible 
for membership must possess certain qualifications, 
such as the degree of a recognised British university 
where they have studied chemistry for not fewer than 
three years, or an approved diploma in some branch 
of chemistry granted by an approved technical college 
or school 01 mines (no mention is made of the length 
of study required from such), or be fellows or associates 
of the Institute of Chemistry of Great Britain and 
Ireland, or who have satisfied examiners appointed 
by the council that they have attained a necessary 
standard of chemical education ; other persons may be 
admitted by the council without examination for special 
reasons on the recommendation of the committee of a 
branch. 

The council does not intend to hold any exam- 
ination for admission before January, 1918, but 
lecturers or teachers of chemistry at an Australian 
university, technical college, or school of mines, or 
approved secondary school, chemists who are in charge 
of a Government laboratory, or have been in charge 
of a laboratory attached to a commercial or industrmi 
establishment for three years, chemists or analysts 
who have been in practice for three years, and certain 
others will be eligible for membership without exam- ' 
{nation before thRt date. Chemists who have been 
absent from Austiratiil:. on war service may be admitted 
without examination after January j, 1918, at the 
discretion of the council. One of the stated duties of 
the council is to take any steps that maiy appear to be 
advisable to, toproii^ , rite of remuneration of 
chemists in private practice or in the employment of 
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the Federal or State Governments or commercial 
establishments; another duty is to appoint committees 
ior fixing standard methods of chemical analysis, for 
the publication of memoirs or bulletins, and for the 
standardisation of fees for professional work. It is 
intendtfd to apply for a charter for the insti- 
tute. A number of the professorial and professional 
chemists in Australia are fellows of the Institute of 
•C hemistry of Great Britain and Ireland, and probably 
one of the principal reasons for forming a similar insti- 
tute in Australia is in consequence of the difficulties 
<onnected with the holding of the former’s examinations 
in Australia, due to the great distance and other causes 
now increased by the war. 


CHILD-STUDY AND EDUCATION.^ 

T he special merit of the “ Memorandum on the 
Educational Principles upon which should be 
based all Future School Reform ” is that it dwells on 
the need for basing education upon a true theory of 
child-nature. It consists of an introduction by Prof. 
Adams, five sections written by “ experts,” and a series 
of •‘recommendations.” All who are interested in 
•educational progress should urge these “recommenda- 
tions” on education authorities. I 

From the title one might suppose that these “prin- 
ciples” have been stated once for all by the council 
of the society. Fortunately this is not so. In the 
recommendations we find two ’‘principles” only, viz. 
that reform must be based on knowledge, and that 
knowledge must be obtained through real investigation. 

The suggestions as to how additional data are to 
be sought are both wise and practical, though there 
is much that is unscientific and altogether out of 
iplace in sections 3 and 4, which, as Prof. Adams puts 
it, “have the special merit of correlating age and 
advancement,” and he adds that teachers will read 
with some eagerness what the experts have to say on 
this. But, in this memorandum, “merit” should 
be replaced by "‘demerit.” If there w’ere such 
a correlation, the only way to improve educa- 
tion would be to extend the period of pupil, 
age. The basis of the memorandum is that 
there is no such correlation — that with a truer psycho- 
Jogy, intelligence and knowledge will be greater at a 
given age. Naturally, then, no trace of these excres- 
cent sections appears in the “recommendations,” 

The memorandum is called for. There is considerable 
evidence that, under the influence of traditional beliefs, 
we are to-day perpetuating mistakes in education no 
less serious than those iil medicine before Pasteur’s 
•discoveries overthrew the traditional wisdom of 
physicians. One instance may here be given. The 
writer know's of a boy, three years eight months 
•old, who, never having lessons, has been brought 
up in an environment providing as free and full 
opportunity for mental as for physical develop- 
•ment. At two he did the Montessori exercises 
with case and accuracy when presented to him, and 
did not care to repeat them more than once or twice. 

At two and a half his guardian wrote : — “ He has a 
•scrupulous sense of order, great carefulness, and a 
deft handling of everything he touches. He is allowed 
to explore and handle everything he wishes, even the 
most delicate articles, merely enjoining on him to be 
very careful,” and more in the same strain, and he 
scarcely ever broke anything. Later, at three and a 
half : — “ Whenever he sees anything new to him, he 
at once wants to know its name and all about it; 
he is quick to observe the different leaf buds on the 
trees, and can distinguish and name many trees by 

^ PabItfthH hy tHe Child-Study Society* 90 Ruckingbrnm Polece Rodd* 
London* S.W.x. Price 44^. poi(t free. 
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I their buds alone; sometimes he will bring in a little 
branch, run to our ‘Nature-book,’ and compare it 
with the pictures, finding out which it is for himself. 
He is also full of interest in birds and knows twenty 
different kinds by name,” and so on. This child has 
been remarkably free from ailments, as have been all 
the other children whom the writer can trace who 
have been brought up in this way, being allowed the 
free choice of mental as well as of physical occupa- 
tions; treated always as intelligent, but never forced 
to mental exertion. And we find among the products 
of this method great old men such as Lord Kelvin. 

This is the method indicated by Nature. The brain 
of the very young child is proportionately far more 
developed than any other part of his physical system; 
why should we assume that it is the part to be given 
the least opportunity for early growth and develop- 
ment through the exercise of the activities peculiar 
to it ? As in such matters experience is the only 
guide, the writer would be very glad if those who have 
trustworthy data on the question of early education 
would communicate wdth him at Trinity College, 
Dublin. E. P. Culverwell. 


THE HYDRAULIC RESOURCES OF 
FRANCE. 

T N view of^lu*^artial dependence of France on other 
sources Tw^her coal supplies, the question of 
utilising water-power becomes an increasingly vital 
factor in her economic development. Considerable in- 
terest therefore attaches to an article appearing in La 
Nature for June 23, which incidentally furnishes also 
a comparison with the resources of other countries in 
this respect. Various computations have been made as 
regards France; one made in 19 ii places her resources 
at 9,2^,000 horse-power of water-power available for 
a minimum of 180 days in the year. This is against 
Norway’s 7,500,000 h.p., Sweden’s 6,750,000 h.p., 
Austria-Hungary’s 6,450,000 h.p., Italy’s 5,500,000 h.p., 
Spain’s 5,000,000 h.p., Switzerland’s 1,500,000 h.p., 
Germany’s 1,425,500 h.p., and Great Britain’s 

396,000 h.p. In this connection Norway’s available 
supply is 36 60 h.p. per square kilometre of area, that of 
Sweden 20 h.p., of Austria-Hungary 19-46 h.p., Spain 
and Italy 10 h.b. each, England and Germany 2 to 
3 h.p. each. France’s resources, according to recent 
estimates, .arc about 25 h.p. for the .same area. The 
quantity of water available in the Alpine regions alone 
of France represents about 4.000,000 h.p. 

The value of the water-power resources of France 
has long been recognised, and while she has utilised 
them to a greater extent than certain other European 
countries have theirs, about nine-tenths are still un- 
harnessed. Germany, on the other hand, though rich 
in coal, has utilised about 31 per cent, of her available 
supply of water-power. 

Contrary to expectations, the war, instead of relax- 
ing attempts to employ water for power-raising In 
France, has greatly stimulated activity in this direc- 
tion, in spite of dearth of labour and materials. The 
article gives interesting details of plants already com- 
pleted or in course of erection. 

Much is hoped for by utilising barrage water at high 
pressures ; e^ecially is this the case in respect of the 
electrometallurgical .and electrochemical industries, 
which are sure to develop when new works come into 
existence and more experience is gained. 

. France’s annual requirements of coal are estimated 
in the near future to be thirty million tons per annum, 
and as prices are likely to increase considerably, 
the author’s plea for the extended applications of water- 
power is iustifiable. He asks what this 9,000,000 h.p. 
of available “white coal” represents in terms of 
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ordinary coal. According to calculations which were 
made at one time by M. Loucher, each horse-power- 
hour produced on a locomotive is equivalent to a con- 
sumption of 25 kilos, of coal. Consequently, the 
water-power yet to be utilised represents 20,000 tons 
of coal per hour, or, say, 180,000,000 tons per annum. 

The author admits, of course, that certain industries 
cannot dispense with coal, but suggests the use of 
hydro-electric power wherever applicable. Railways 
such as the Midi, the Paris-Lyons-Mediterranean, and 
the greater part of the Orleans should be electrified. 
Large cities, like Paris, should follow the example of 
Lyons. He pictures the advantages to Parisians in 
respect of suburban transit, their industries, and light- 
ing, had the Rhone barrage at Genissiat been com- 
pleted before the war. 

Certain trades, as has been said, can dispense with 
coal if electric power is available, such as the textile, 
chemical, and paper trades. Metallurgy, glass- 
making, pottery, and zinc refining use up enormous 
quantities of coal. But this state of things will not 
always persist; synthetic pig-iron will one day replace 
the present commodity; the electrometallurgy of zinc is 
now a practical proposition ; the ceramic art is capable 
of modernisation ; and electric bakeries are not merely 
utopian. 

In addition to being a source of heat, “white coal” 
is also a source of cold; low tempf|'^t*ires are neces- 
sary for obtaining svnthetic nitrbj^enous products, 
cyanamide, electrolytic potassium and permanganate — 
substances which could, under the new be 

produced cheaply in France. Further, “white coal” 
would help agriculture, not only bv providing manures, 
nitrates, and cyanamidcs, but for driving tractors, 
lighting farms, irrigating pasture land,' working 
pumps, ventilators, drying plants, separators — and in 
a host of other ways. E. S. Hodoson. 


ETHNOLOGICAL WORK IN QUEENSLAND. 

I N vol. xxix., part i., of the Proceedings of the Royal 
Society of Queensland, the president. Dr. R. 
Hamlyn Harris, under the title of “ Some Anthropo- 
logical Considerations of Queensland and the History 
of its Ethnography,” supplies an interesting review, 
with a full bibliography, of the ethnological ^ work 
which has been done in the State. In 1914, at Talgai, 
on the Darling Downs, a skull was found in a river de- 
posit in which remains of Diprotodon and other extinct 
marsupials had already been discovered. The geo- 
logical evidence is not quite satisfactory, but there are 
some reasons for believing that it belongs to the Plio- 
cene period. Dr. G. A. Smith, of Sydney Univer- 
sity, believes that it is the skull of a young Proto- 
Australian which is practically indistinguishable from 
that of a present-day native. It shows a very primitive 
facial skeleton, the jaw and teeth of which display 
remarkable features, even more primitive than those 
hitherto described in any human skull, except in Pilt- 
down. In particular are noticeable the great square- 
ness and enormous size of the palate and teeth, and 
the semi-anthropoid nature of the articulation of the 
upper canines with their mandibular opponents. In 
the same neighbourhood, in 1906, a couple of rough 
implements of Palaeolithic type were unearthed. 

In the same paper 'Dr. Hamlyn Harris discusses 
some other interesting questions. The principal centre 
of mummification in Queensland was on the east 
coast, around Cairns and the Johnstone river, extend- 
ing in a southerly direction. This singularly restricted 
area suggests that the habit of mummification was not 
introduced from Malaysia, nor vid Cape York, but that 
it was brought from! the far islands of Torres Straits 
by natives who were carried on to the north-eastern 
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coast of Queensland, more or less by chance. This 
in some measure corroborates the views of Prof- 
Elliot Smith, who suggests the Cape York Peninsula,. 
vid Torres Straits, as the hypothetical route in the 
migrations of the culture bearers who were responsible 
for the diffusion of the “heliolithic culture complex.” 
Dr. H.amlyn Harris suggests that in geological times 
j Australia was in land connection with Asia, not only 
with New Guinea, but probably also with Timor, anil 
certain Queensland birds and animals are more closely 
allied to Asiatic than to Papuan species. He fully 
accepts the conclusion of Dr. Rivers and Prof. Elliot 
Smith that the oceanic cultures have been mainly 
derived from contact with other races. Mornington 
Island, on the Gulf of Carpentaria, preserves an almost 
unique example of Australian aboriginal culture which 
has not been affected by foreign influences. 

THE SOILS OF HAWAII. 

'^HE island of H.awaii is the largest of the group 
of Sandwich Islands, which were formally 
annexed to the United States in 1898. It is moun- 
tainous and volcanic, and the soil is highly productive 
sugar and pineapples are the staple industries, but 
cofiee, honey, hides, sisal, bananas, rice, w'ool, cotton* 
and rubber are also exported. As usual with American 
possessions, a strong agricultural experiment station 
has been developed; in this particular case the work 
was done under the auspices of the Sugar Planters’' 
Association. The director. Dr. H. P. Agee, and the 
staff have carried out some excellent investigations on 
the problems connected with the local agriculture. The 
latest publication is by the chemist, Mr. P. S. Burgess, 
and deals with the soils of the island. These are of 
special interest because they are of volcanic origin, and 
are situated in a different climatic zone from our own, 
so that they differ in many respects from the ordinary 
soils of Great Britain or -America, especially in theiV 
large content of oxides of iron and aluminium, and 
their small content of silica. Thus the average of a 
number of analyses is : — 

.. AlaOs SiOg 

Hawaiian sods ... 28*0 20-7 32-6 per cent. 

American soils ... 38 51 855 „ „ 

The soils to which we are accustomed have been 
formed in such a way that their chief constituent is 
insoluble silica or silicates; the Hawaiian soils, on the 
other hand, contain large quantities of iron and alu- 
minium oxides ; they are known as laterites ; other in- 
stances occur in Java. This difference in composition 
especially affects the finest grade of material, the clay, 
w’hich in the Hawaiian soils consists mainly of iron 
and aluminium oxides, while in the soils of temperate 
zones it consists chiefly of silicates. In consequence 
the behaviour to water is profoundly modified, and the 
hj^roscopic coefficients and other constants are quite 
dilTerent from those obtained on normal soils. 

Bacteriological investigations have been put in hand, 
but, , as usual with American stations, the work is 
mainly concerned with the amount of decomposition 
effected by the organisms, and not with the organisms 
themselves. The results suggest that a detailed com- 
parison of typical organisms would be of considerable 
interest. 

So far as we know, the Hawaiian Sugar Planters’ 
Experiment Station is the only station issuing English 
bulletins which has the opportunity of fully investigat- 
ing laterite soils. It has, therefore, an unusually good 
range of problems. There can be little doubt that a 
detailed comparison of these soils with typical soils 
of the eastern seaboard of the United States would 
throw much light on the problems of soil chemistry 
and soil physics. E. J. R. * 
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EXPERIMENTAL PHONETICS AND ITS 
UTILITY TO THE LINGUIST.^ 

T he art of speaking a foreign language demands 
(among other things) an ability to perform all 
kinds of difficult movements with the tongue and other 
parts of the speech-mechanism. Such ability may be 
acquired by the learner, if he is provided with precise 
instructions as to what he must do. It is the function 
of the phonetician to supply these instructions. 

Instructions as to how to pronounce must, in order 



Fio. 1.— Palatogram of Fig. a. — Palatogrum of the 

English sound of sA* 


to be efficacious, be based on accurate analysis of the 
pronunciation. Many of the facts of pronunciation can 
be ascertained by direct observation (by auditive, visual, 
tactile, and muscular ^nsation) on the part of those 
who have a specially trained ear and a highly developed 
control over their vocal organs. These methods are 
extremely important, and no satisfactory analysis of a 
language can be made without them. Other methods, 
however, may be used to supplement these, namely. 



mechanical analysis 
by means of a 
specially designed 
apparatus. Analysis 
of this kind con- 
stitutes the branch 
of phonetics known 
as experimental 
phonetics. It is 
with these mechan- 
ical aids to analysis 
that we are bere 
concerned. 

It will be well to 
give first a few 
examples to show 
how information re- 
garding tongue- 
positions may be 

ascertained experi- 
mentally. 

One way of get- 
ting information is 
that known as 

palatography. ^ 1 1 

consists in using a 
special kind of arti- 
fi c i a 1 palate, in 
order to find out 


Fic. 3. — Atkinson's month.measurer. ACB, what parts of the 

P’ roof of the mouth 
FGH. handle. touched by the 

to^ue in the production of different speech-sounds. 

The requirements of this special^ type of artificial 
palate are that it should be very thin, should fit very, 
accurately, should be dark coloured, and should cover 
the whole of the hard palate, alveolars/ and the under- 
side of the upper front teeth, ^uch palates may be 
made of vulcanite, or metal, or oth^r substances. 

When the palate is to be used, it is- dusted over 

1 Abtidgtd from a dUcounw d*liv«r«l at the Royal Inatitutien on 
' "^FebiuMry 9 by Mr. DanitI Jones* 
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with powdered chalk ; it is then inserted into the 
mouth ; the sound to be studied is pronounced, and the 
alate is taken out. It will be found that the chalk 
as been removed bv the tongue at every point which 
the tongue has touched in articulating the sound. So 
the areas touched by the tongue appear dark, while 
the parts of the palate which are not touched remain 
white. 

The shapes of the dark areas may be recorded by 
photography if desired, but it is generally sufficiently 
accurate, and a good deal more convenient, simply to 
copy the dark areas on to a previously prepared outline 
diagram of the palate. (Trie re- 
sult is, of course, a projection of 
the true shape.) The finished 
diagrams are called palatograms. 

Palatograms will be found to cor- 
roborate observations of tongue- 
positions made by other methods 

Figs. I and 2 are examples of 
palatograms. 

We will now turn to methods 
of ascertaining the shapes 
assumed by the tongue in the fig. 4.-Atki.«on's mouth, 
articulation of speech-sounds, and measurer in position, 
more particularly the shapes of a _ 

section of the tongue down the mesial line, and their 
relations to the centre-line of the palate. 

One method of ascertaining these shapes w^as in- 
vented by Dr. E. A. Meyer, of Stockholm. It consists 
in using an artificial palate down the middle line of 
which are fixed some lead threads which hang vertic- 
ally. These threads are of such a thickness that the 
pressure from the tongue will bend them when a 
speech-sound is produced; but they are strong enough 
to remain in the position into which they are pushed. 
So that if the palate is taken out of the mouth after 
pronouncing a Speech-sound, the lead wires show the 



Fig. 5. — Tongue-poftitioni of the English vowels in la^A 
and as asceruined by Atkinson^ mouth-measurer. 


outline of the tongue-position compared with that of 
the palate. There is a means of transferring these 
outlines to paper. 

A second apparatus for obtaining similar results is 
the “mouth-measurer” invented by H. W. Atkinson.* 
There is a tube of the shape ACB, ^own in Fig. 3, 
and inside the tube is a wire which can be pushed 
along (by means of the handle D) and made to project 
to dmerent lengths from the end of the tube. A pro- 
jecting piece of metal, called a “tooth-stop” (E), is 

^ ObUtfiablf from Mr. H. W« AlkinsoOi Wost VieW| Eastbvry AvcduOi 
N orthwoodL Middlosox. (Prtco Ctf* for set of two mouth-mesurerst with 
accessories.) 
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attached to the tube; it can be fixed at various points. 
FGH is a wire handle. ' 

To use the instrument, it is olaced in the mouth 
either in the manner shown in Fig.- 4, or else so that 



Fig. 6. — X-ray photograph of cardinal vowel / (aa in French). 

the tube is in contact with the teeth at the tooth-stop 
and also in contact with some point of the palate 
(the position of the apparatus depending on the nature 



Fig. 7. ~ X-ray photograph of cardinal a.' 

of the sound to be analysed). The wire is then pushed 
along until the end of it is felt to touch the tongue. 
The instrument is withdrawn and applied to a pre- 



Fig. 8.*-X*-ray photograph of cardinal s/. 

viously prraared diagram of tha shape of the observer’s 
palate. The position of the end of the wire is then 
marked on the paper. 
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I Further observations are then taken with the tooth- 
I stop fixed at other points. In this way the positions 
I of other points of the surface of the tongue are ascer- 
tained. In the end wc get on our paper a series of, 
say, ten or more points which show with fair accuracy 
the shape of the most important part of the tongue. 

5 shows specimens of results obtained by this 
means. They were prepared by Mr. Atkinson, and are 
reproduced here by his kind permission. 

A third method of obtaining sectional diagrams of 
tongue-positions is X-ray photography. In order to 



Fic. 9.— X-ray photograph of the scund k as in cave, 

get good results by this process it is necessary to make 
use of some ^aque substance to show the outline of 
the tongue. The plan which has given the most suc- 
cessful results is to place on the tongue a little chain 
of small lead plates. (This plan was originally devised 
by pr. E. A. Meyer.) 

Figs. 6 to 10 are photographs of this description 
taken by Dr. H. Trevelyan George, of St. Bartholo- 
mew’s Hospital, who has displayed much ingenoity and 
patience in getting over the numerous difficulties which 
present themselves in the course of work of this nature. 



Fig, io. — X- ray photograph of Welsh as in ** wave." Said 

by Mr. Sttmhen Jones, Assistant for Experiments! Phonetics 
at UnWersity Coliege. London. Tongue-position shown by 
lower chain. The upi^ chain passes througii the nose, and 
shows the shape of the upper side of the soft palate. 

Another element of speech which can be successfully 
studied by the methods of experimental phonetits is the 
vibration of the vocal chorcls. Some speech-TOunds 
(e,g. normal v or z) are accompanied by vibration of 
the vpcal chords, others (e.g. f, s) are not ; others, again, 
are accompanied by vibration during a part of their 
length. It is important for linguistic purposes to asMr- 
tain with accuracy the precise points where vibration 
of the vocal chords begins and ends in connected 
speech. 
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of the language he is learning. He 
will be able to infer from them how 
he must proceed in order to get his 
own organs of speech to perform the 
movements required by the foreign 
language. 

In conclusion, it may be as well to 
point out that as these scientific 
methods of analysis are useful to the 
linguist, so also the accomplishments 
of the linguist are sometimes found to 
have their uses to the man of science. 
|Thus it is possible by means of a 
,feech process, to demonstrate in a 
remarkable way the existence of har- 
monics in a musical note — to show, 
for instance, that if the note c 
is sung, there is sounding simul- 
taneously the well-known series of 


I'here are several ways of recording 
mcchanicallv the presence or absence 
of voice, rhe method which gives the 
most satisfactory results from the point 
of view of the linguist consists in using 
a kymograph fitted with one or more 
tambours of Marey’s model. This 
method was described in Nature for 
June c) last, and readers are referred to 
that article for details. 

P'igs. II, 12, and 13 are some addi- 
tional kymographic tracings illustrat- 
ing linguistic phenomena. 

The above examples show to what 
extent experimental phonetics may be 
useful to the language learner. It 
furnishes him with much of the in- 
formation he wants in regard to pro- 
nunciation. The practical linguist 
should make these ascertained facts the 
basis of his study of the pronunciation 



Fig. 12.— SimuUaneon# mouth' and nose-tracingt oi (A) French filante (female voice) ; 
(B) English plant (male voice). Note the absence of n in French. 



Fig. 13. — Simultaneous mouth' and no e'tracings of (A) sItU ; (B) ; (CJ) m/W; and (D) nine 

pronounced in cockney-fashion. Note the difference in the.noM'troeinga. I'he words were all 


•aid on the monotone 


thin being the note to which the noee-tambour happened 


to respond hesr, 
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harmonics, c\ g', c', c", g'\ etc. 
This fact is made evident by put- 
ting the mouth into a series of posi- 
tions which will act as resonators 
and reinforce different harmonics 
one after the other. Jf only one 
position is taken up by the rhouth, 
some harmonic or other is necessarily 
reinforced,, though it is extremely 
difficult to detect which. But by mak- 
ing rapid changes from one mouth- 
position to another, the successive 
harmonics become clearly audible 
by contrast. The speech-movement 
which makes these harmonics come 
out most clearly is to start by hold- 
ing the tongue in the position of 
the English sound of ng and round- 
ing the lips and gradually separat- 
ing them. At dose quarters the 
effect is that of an arpeggio played 
on a tiny harp. If the voice-note 
is changed, the same arpeggio is 
heard in a different key. 

This phonetic experiment may or 
may not prove to have some direct, 
value in the direction of elucidating 
problems of sound-quality, but at any 
rate it is useful as a practical demon- 
stratiqn of the presence of har- 
monics in a musical sound. 


0 • 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

London. — During the session 19x7-18 Prof. John 
Adams, professor of education in the University, will 
give two courses of lectures which will be open without 
fee to teachers. The first course will begin on October 
13, and will be on “Collective Psychology.’’ The 
second course will be on “ Attention,” and will begin on 
January i^, i^i8. A course of lectures on “The PraCi- 
tical Applications of the Study of Weather " will be 
given at the Meteorological Offioe, South Kensington, 
by .Sir Napier Shaw, on Fridays durkjg the second 
term, beginning on January 25. The fi^phiightly meet- 
ings of the Meteorological OMce for the discussion of 
important contributions to current meteorology • in 
Colonial or foreign journals will be resumed at 5 p.m. 
on Monday, October 22. The lectures are addressed 
to advanced students of the University and to others 
interested in the subject. Admission is free, by ticket 
to l>e obtained on application at the Meteorological 
Office. The following are arnong the public lectures 
in Imperial studies arranged for the first term of the 
session 1917-18 University College : October S, 

Types of Climate in the Empire, Prof. L. W. Lyde; 
October 18, The Effect of the War on Municipal En- 
gineering and Public Health, H. Percy Boulnois; Octo- 
ber 22, Phonetics and its Value from the Imperial 
Standpoint, D. Jones; October 31, Scientific Methods 
of L.angitfge Study and their Importance to the Em- 
pire,^ Harold E. Palmer; six Newmarch lectures on 
.Statistics, Economics,' and some Problems of the 
Day, Henry Higgs, beginning on November 7. At 
King‘s College : October 31, The Problems of the 
Pacific, Basil H. Thomson; November 14, The De- 
velopment of Tropical Africa (the name of the .lecturef 
will be announced later).. At the London School of 
Economics : October 12, The Commercial Geography 
of the Empire, Prof. A. W. Kirkaldy; October 19, 
Coal, Arthur F. Pease; November 2, Mineral Oil, . 
Prof. J. S. S. Brame; November 16, The Rarer Key 
Minerals, Sydney J. Johnstone, .'\rrangements as to i 
further lectures will be announced later. The subjects j 
dealt with will be iron and manganese ores, artificial 
manures, fodder, timber, wood-pulp and paper-making 
materials, fibres, tea, meat, leather and tanning mate- 
rials. 

A MESSAGE from the New York correspondent of the 
Times states that the trustees of Columbia University 
have expelled Prof. H. J. L. Dana and Prof. J. 
McKeen Cattell, professor of psychology, whose dis- 
loyal attitude was “doing grave injustice ” to the in- 
stitution. Dr. Murray Butler pointed out, in a state- 
ment recently made bjj^ him, that before the entrance 
of the United States into the war complete freedom I 
of expression could not be denied to members of 
faculty, but after the declaration of war by Congress 
it became the duty of everyone either on the rolls of 
the faculty or on tHe rolls of students to support the 
loyal enforcement of all the laws of the United States. 

A MEETING will be held in the theatre of the Institu- 
tion of Civil Engineers on October 25, at 3.30 p.m., 
for the purpose of considering the establishment of a 
central oijganisation for improvement in, and better j 
co-ordination of, engineering training and the appoint- i 
ment of a representative committee of engineering and 
educational interests to initiate action. Sir Maurice 
Fitzmaurice, C.M.G., president of the Institution of 
Civil Engineers, will preside, and representative en- 
gineers and educationists from all branches of these 
professions have signified their intention to be present. 
Those interested • are requested to communicate with , 
Mr. A. P. M. Fleming, British Westinghouse Co., ' 
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Trafford Park, Manchester, or Mr. A. E.t Berriman, 
chief engineer, Daimler Co., Coventry, who are acting 
as honorary organisers for the committee responsible 
for arranging this meeting. 

The summer course of lectures given by Prof. Con- 
rady, on the designing and computing of telescope 
systems, in connection with the newly formed depart- 
ment of technical optics at the I mperiaT College of 
Science and Technology, South Kensington, has beea 
a great success. Sixty-six students enrolled, of which, 
number no fewer than forty-two came direct from the 
workshop. This result is especially gratifying when 
it is remembered that the course was an entirely new 
experiment, as it constituted the first attempt, it is. 
believed, in the history of optics to deal With the sub- 
ject of designing and computing in a course of public- 
lectures. At an early date — of which due notice will 
j be given — ^further courses of lectures will be given on 
j optical designing by Prof. Conrady, and on “ The Con- 
struction, Theory, and Use of Optical Measuring In- 
. struments ” by Mr. L. C. Martin. 

The number of universities and colleges in the- 
‘ British Isles providing training for medical men and 
professional chemists is now large enough to make 
many parents and f^uardians feel the need for guidance 
•in making a selection, and they will welcome the 
special educational issues recently published by the 
Lancet (.August 25), the British Medical Journal' {Sep- 
tember 8), and the Chemical News (September 7). In 
each case detailed information is given of the courst's. 
j of study, the staffs, fees, and so on, at each impor- 
! tant college, and in the case of our medical contem- 
j poraries guidance is provided as to the facilities for 
i practical study at the more important hospitals. ' De- 
I scriptive articles by writers of experience also explain 
j the steps necessary for students who desire to become 
I practising medical men or chemists. From the British 
' Medical Journal we gather that the effects of the war 
, upon the medical profession, and especially upon medi- 
i cal education, have been profound and far-reaching. 

I Last year the Army and Navy together were employ- 
j ing upwards of 12,000 medical men, nnd^his number 
' must now be much greater. the war some 

3300 medical officers were accredj|ed to the Services 
year by year. As regards the number of medicaf 
students, between the years 1910 and 1914 the annuaf 
entry . of first-year medical students' averaged some- 
1440. Since, the war the number of these entries has 
increased by several hundreds a year. In May, 1916.. 
the whole number of medical students was 6103, in- 
cluding 1379 women; in January, 1917, the whole- 
number was 6682, including 1735 women. The third- 
year students, from whom most of the newly qualified* 
practitipners of 1919 will come, numbered in January 
last only .572 men and' 261 .women. It is. now clear 
that certainly in 1918 and 19x9 a serious shortage of 
newly qualified medical practitioners must be looked for, 
though an increase may be expected in 1920 and . 1921. 

CALEND.tRS and prospectuses continue to reach us; 
from colleges and technical institutions in different 
parts of the country, and the- particulars they provide 
of the courses of study which have been arranged 
for the forthcoming session show, that the authorities 
have spared, no pains to meet the need for scientific 
and technical education in the districts for which 
they are re^nsible. Trts character of the work car- 
ried on at Birkbcck College, London, is indicated by 
the fact that thirty members of the staff are recognised 
teachers of the University of London, sixty-eight 
students passed University examinations during last 
session, of whom twenty-three graduated in arts and 
science, and four war degrees also were conferred.;. 
The usefulness of the college is mucm curtailed by its 
limited accommodation. The pressing need is for in- 
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creased space, and it may be hoped that ere long the 
governing body will be provided with sufficient mnds 
to make it possible to secure college buildings w^hy 
of the excellent work which has been accomplished 
here. The work at Armstrong College, Newcastle- 
upon-Tyne, is being done under difficulties. The col- 
lege buildings have been in the occupation of the War 
Office since August, 1^14, and the various departments 
are housed temporarily in different buildings. Pass 
and honours degrees are awarded, on the conditions 
laid down in the prospectus, in both pure and applied 
science, t'andidates who have qualified for the pass 
degree of B.Sc. may proceed, with the approval of 
the Board of the Faculty of Science, with the course 
of study in the honours school, and in applied science 
can take up one of the following subjects : — Agricul- 
ture, mechanical, marine, civil, or electrical engineer- 
ing, naval architecture, mining, metallurgy. The 
Edinburgh and East of Scotland College of Agricul- 
ture, wmch was founded in 1901 to provide for agri- 
cultural education and research in the central and 
south-eastern counties of ' Scotland, has arranged 
classes in conjunction with the science faculty of Emn- 
burgh University, constituting a full course of theo- 
retical and practical teaching in agriculture and the 
allied sciences. The services of the college staff are 
at the disposal of farmers who are investigating new 
conditions or special problems arising out of farming 
operations. Full particulars can be obtained from the 
offices of the college, 13 George Square, Edinburgh. 
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MARSHALirWKnBfSgWES.** 

Explosives. By A. Marshall. Seocmd edition. 
Vol. ii., Prop^erties and Tests. Pp. ix + 411— 
795. (London: J. and A, Churchill, 19x71), 
Price 3^ 35. net the two vols. 


the use of a powerful sensitive detonator is out 
of the question, and, for picric acid chargees picric 
powder (ammonium picrate and saltpetre) is 
employed with a suitable detonator, whilst with 
the more insensitive trotyl the priming' chaise is 
sometimes the same explosive in the form of 
powder or loosely compressed pellets, but more 
usually tetryl, and we are told that this is one of 
the chief uses of the latter, which is now manu- 


'"PHIS second volume of Mr. MarsfajUPs treatise 
is divided into four parts, d^jjl^g* respec- 
tively with the Properties of Explcl^es, Special 
Explosives, Stability, and the Analysis of 
Materials. There has been some re-arrangement 
of the matter since the issue of the first edition; 
for example, coal-mining explosives are compre- 
hensively dealt with in a special chapter, and 
another chapter is devoted to naval and military 
explosives. 

There has been considerable extension of the 
section devoted to the power of .explosives, both 
on the theoretical and the practical side. The 
French modification of the well-known Trauzl 
test is introduced, and the earth test, in which 


factur^ on a considerable scale. There is some 
repetition in this section, much the same infor- 
mation being given under “ Ignition and Detona- 
tion ” and Fuses.” 

The influence of the war is naturally seen in 
extended space being devoted in the section on 
.;9aval an4 military explosives to mines, torpedoes, 
me various types of shell, 'grenades, etc. 
Naturally, the description is only general. 
Illustrations of the fragmentation of high-explo- 
sive and armour-piercing shell are given from the 
excellent paper by Major E. P. O’Hern which 
appeared in the Smithsonian Report for 1914. 

in the important and excellent section on 
stability tests the principal additions are to be 


the explosive is buried in soil which has been found in the Abel heat test. On this standard 
undisturbed for years, and the enlargement of the J test there have been much discussion and investi- 
cavity after firing measured and its capacity gation. There can ^be no doubt as to its great 
determined. Reference is made also to a test in value if due Observance is taken of the conditions 


concrete blocks. 

In dealing with initiators of explosion, which 
began with flame and developed through the flint 
and steel to the use of fulminate of mercury com- 
positions, we have the latest development for 
detonating high explosives referred to, namely, 
the use of compound detonators where fulminate 
provides the first step, and its action communi- 
cated first to such nitro-aromatic explosives as 
trotyl* (trinitrotoluene) or tetryl (tetranitre^ 
methylaniline), which, in turn, bring about the 
detonation of the main charge. Other alternatives 
to the fulminates are the azides. In. sdl these 
highly sensitive substances there appears to exist 
a state of great strain in the crystals; this is 
confirmed by their strong double refraction, and 
the larger the crystals the higher their sensitive- 
ness to shock. While the azides are not so 

brisant ” as the fulminates, by combination with 
nitro-jaromatic explosives very effective results are ' 
obtained. Ajsides have one advantage over ful- 
minates besides less sensitiveness, for fulminate 
deteriorates on storage, especially 1#^ the tempera- 
ture is high or the atmosphere damp. One per 
<^ent. of water rendere fulminate useless; lead 
uzide, on the other hand, is much more permanent, 
and 5 per cent; of moisture has been found to 
make no perceptible difference in its action. Mr. 
Marshall quotes extensively data on the quantities 
of different initiators required for various explo- 
^Ives. , ■ ; • . V . • .v 

For gelatinised nitjcoglycerine explosives 
“renforts,” or “boosted,”, consisting of short 
brass tubes of a sizO to fit oyer the detonator and 
charged with trotyl j or other explosive ^ 
similar ; type, are emi^oyed. )For high-explosive 
shell, where preni^tUre detonation nnist be 
t'endert^ impossible,^^^^^^d^ at least mdst imprdl||lbiey - 


and procedure. In 1909 a joint committee was 
appointed representing the Home Office, the 
Admiralty, the War Office, and the trade, and a 
first report 'wa^ . issued in 1914, together with a 
memorandum of instructions, • specification of 
apparatus, etc. With this repor|, at hand, Mr. 
Marshall has been able to extend Considerably on 

In the last section, on mdra||^s and their 
analysis, Mr. Marshall has ad||id some useful 
matter relating to the important question of 
sampling. A further extension is found in 
examples of calculation for the revivification of 
waste acids from nitration plants, an important 
matter both in manufacturing and in conserving 
suf^lies. More space is devoted to the important 
raw material cotton, including specifications in 
different countries. Another material the import-' 
ance^^ of which lias increased enormously is 
ammonium nitrUfe. ;;, To the examination of this 
body only a few'tltl^ were allocated in the first 
edition, but much .more space is now devoted to 
it, although no reference is to be ftAind to pos- 
sible organic contamination, which, with the intro- 
duction of nitrate from coal carbonisation, is of 
great itnportance. ' 

Excellent as the first edition of Mr. Marshall’s 
work wras, his seco places the book 

ainongSt the best technical books which have been 
written. It is by far the most complete exposi- 
tion on the ^aUjl^eci. w^ appeared, and only 

on very miaq^!p9^f^ the critic find fault 

with the sul^llll^imatter or det^ small omissions. 
One might; plead for more systematic 

nomenclature with adherence to one name for a 
particular explosive throughout, ' ^ith mention of 
alternatives In the -vi^tion^^^p^^ devoted 

to-it.' 

■' ■■ 



NATURE , [October ii, 1917 

: 


THE CAR AND ITS DESIGN. 

Text-book on Motor-car Engineering, By A. 
Graham Clark. Second edition. Vol. i., Con- 
struction. Pp. xix + 437. (1914.) Vol. ii., 

Design. Pp. xvi + 368 + 21. (1917.) (London: 

Constable and Co., Ltd.) Price Ss. 6 d. net 
each vol. 

I N these days of science applied to industry, it 
has become the rule for each branch of 
trade to have its own standard text-book. It is 
therefore somewhat curious, the motor industry 
being the highly organised and scientific business 
that it is, that it does not possess its own vade 
mecum. Of writers on matters motorish there are 
enough, although not many, perhaps,, with that 
engineering and scientific training, together with 
applied knowledge of the subject, which are 
essential to one who would take tlie part of 
professor to the experts. No doubt that is the 
rub. 

For this reason amongst others, we welcome 
the second edition of Mr. Graham Clark’s book, 
particularly as in this edition it has grown to two 
volumes, and approaches more nearly the compre- 
hensive text-book than it formerly did. This is 
not to say that it is likely to be hailed as the 
standard book of the industry — Mr. Clark knows 
the industry too well even to pretend that it is — 
but we can unhesitatingly affirm that it is the 
best English work on the subject. 

The two volumes, aptly named, as they are, 
“Construction ” and “Design,” might with equal 
pertinence have been entitled “ Elementary ” and 
“Advanced.” They will stand in that relation to 
the student, notwithstanding the author’s inten- 
tion that they should be readable as separate and 
individual publications. As is natural, perhaps, 
only those well acquainted with most of that with 
which the first volume deals will be able profit- 
ably to peruse the second. To those who already 
possess a fair smattering of mechanical knowledge 
of the motor-car, and are desirous of con- 
verting that, perhaps, superficial acquaintance 
into technical proficiency, vol. ii. will be in- 
'valuable. Broadly speaking,' students, appren- 
tices, and junior draughtsmen will profitably 
acquire and read both volumes. Senior draughts- 
men, budding designers, and all those whose 
knowledge of the construction of a car is more, 
than superficial will find all that they require in 
the second volume. There are others, too, who, 
while desirous of possessing a sound knowledge 
of the mechanism of a car and of the broad 
principles which underlie its construction, are un- 
likely ever to be so placed as to need the technical 
information which the second part of this work 
provides. They will be sufficiently equipped 
with vol. i. 

The first volume goes right ba^ to the begin- 
ning of the subject, so that the r^i^r may come 
to it with his mind, as regards its subject, a 
perfect blank ; he will still be able to read and 
• 'digest, .its contents. SucH a one will naturally 
l^ake , Advantage of that special feature of its 
i NO. 2502, VOL. TOb] 


make-up which provides for the skipping of the 
more difficult paragraphs, marked with an. 
asterisk, on first reading. 

The principal portion of the first volume is 
devoted to detail descriptions of the parts of a 
car, indicating their position in the chassis, dis- 
cussing their functions, and finally, in as simple 
* and non-technical a manner as possible, the nature 
of the stresses which each will have to withstand. 
In this manner are dealt with in turn the various 
units which form the anatomy of a car. Twenty- 
full and interesting chapters are thus utilised, ' 
including a useful and comprehensive one on 
lubrication and lubricants, and also a couplp of 
especial interest just now, on petrol and other 
fuels which may be used in its stead. The remain- 
ing four which go to complete the book are 
apportioned to the steam car and* the electric 
vehicle. An appendix comprising some official 
examination papers on the subject and. various 
useful tables conclude the volume. 

The reading of the second volume will be for 
the student a far more adventurous affair than 
the study of the first. The more purely technical 
side of the subject, hitherto kept discreetly in the 
background, is now openly portrayed in the full 
and glaring light of day. In Mr. Clark’s hands, 
however, the prospect ceases to be an alarming 
one. 

The arrangement of the matter is very similar 
to that of the previous volume. A preliminary- 
chapter on materials of construction is followed 
by several on the power unit and its details. The 
other parts of the chassis then receive attention 
in turn. 

A method of treatment appears to have been 
standardised, and each component is treated in 
a way which should prove particularly helpful to 
the student. It varies, of course, to some extent 
according to the nature of the part under con- 
sideration, but the difference is one of detail 
rather than of principle. A brief opening para- 
graph deals with the materials which are com- 
monly used for the construction of the part; this 
is followed by an outline of the general conditions 
which govern the design. The nature of the 
stresses to which the part is subject is next 
explained, and this is naturally succeeded by a 
disclosure of the actual meth^s of determina- 
tion of the proportions of the part. Wherever 
advisable the chapter is illustrated by drawings 
or photographs depicting selected examples of 
current design. Logically, the author could have 
referred his readers to the preceding book for 
these illustrations ; their inclusion in the second 
volume has the desired effect of rendering that 
volume complete in itself and self-contained. 

We are inclined to approve the somewhat un- 
usual disposititm of the necessary tables. These, 
instead of being collected together and -placed at 
the end of the book in the ^m of an appendix, 
are inserted in the text as they are required. It 
might have been better if, instead of indexing 
them, they had been repeated at the close in the 
usual manner. 
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We cannot praise too highly the clearness of 
diction and simplicity of expression which pre- 
vail throughout the work. Were it not for the 
illustrations, we should have been at some trouble 
to find any cause for criticism of the work at all. 
The line blocks are good; they would, however, 
have been better in many cases if the size had 
been more carefully selected. On the other hand, 
the half-tones are, almost without exception, 
poor in quality, besides sharing with the line 
blocks the fault, in many examples, of being of 
unsuitable' dimensions. The price limitation may 
have had someting to do with this marring fea- 
ture, for the work is undoubtedly cheap as such 
publications go. A little more discrimination in 
regard to the scale of the drawings as reproduced, 
and the preparation of an entirely new set of 
half-tones from original photographs, would have 
enhanced the value of the book to a degree which 
would be out of all proportion to the additional 
expenditure involved. 

OVR BOOKSHELF. 

Standard Method of Testing Juvenile Mentality by 
the Binet-Simon Scale, with the OrigindL 
Questions, Pictures, and Drawings. By N. J. 
Melville. With an introduction by Dr. W. 
Healy. Pp. xi+ 142. (Philadelphia and London: 
J. B. Lippincott Co., 1917.) Price 8s. 6d. net. 
All who have had experience of the • Binet- 
Simon scale, or are acquainted with the literature 
of the subject, must have felt the difficulties which 
this valuable little book is intended to counter. 
The use of any series of mental tests depends 
so much upon delicate handling in the first place, 
and upon intelligent interpretation in the second, 
that the comparison of one set of results with 
another, even when taken in the gross, is always 
suspect. The difficulty still exists although the 
comparison concerns the work of the same 
inquirer. When we come to the pronouncement 
on the mentality of a particular child, the chances 
of error are enormously increased. A physical 
measurement may be repeated. Accuracy demands 
that it should be, perhaps many times. Repeti- 
tion in the case of the Binet-Simon scale, is out 
of the question. The importance of standardising 
both the way it is used and the interpretation of 
results cannot, therefore, be exaggerated. 

Mr. Melville’s handbook explains the funda- 
mental object of the scale and describes the 
technique of its use with great care and precision. 
Nothing can make such an instrument “fool- 
proof,” though the author points out the jMt- 
falls and warns off the incompetent. Specimen 
record forms as used in the Philadelphia schools 
are given, and three supplementary tables provide 
useful data for assisting final judgment. 

The book is in no sense a text-bOok.- It is 
essentially a guide to practice, and as such may 
be wafrmly recommended. It is well printed and 
strongly bound. A thumb index gives ready 
access to the pages dealing with the severM 
groups of tests, and there is a good biblicgraphy.. 

NO. 2502, VQL. lOq] 


Papers from the Geological Department^ Glasgow 
University. Vol. iii. 1916. (Glasgow: 
James Maclehose and Sons, 1917.) 

This collection of papers, previously published 
in various journals, records once more the 
activity of the geological school in the University 
of Glasgow. Prof. Gregory’s address on Henry 
Darwin R<^ers, professor of natural history in 
the University from 1857 to 1866, brings before 
the present generation of geologists views on 
mountain-building and on the relative rapidity of 
certain tectonic changes which are, indeed, worthy 
of consideration. Prof. Gregory’s valuable re- 
view of the economic mineralogy of the war- 
zones has been already noticed in Nature 
(vol. xcix., p. no). With Miss Jean B. Trench, 
the same author describes Eocene corals from 
New Guinea, which further support the view that 
the Malay region was isolated in the early Cain- 
ozoic epochs. Montipora, which is here traced 
back to the Eocene, is thus indicated as origi- 
nating in the western Pacific, as reaching the 
Indian Ocean, where it still lives, after the 
Miocene period, and as arriving on' the shores 
of the Red Sea in Pleistocene times. It is un- 
known from either Sind or Europe, and the only 
known fossil species are those of the Pliocene 
of Borneo and the raised beaches of the Gulf of 
Suez. Among several papers elucidating local 
geology, which naturally form the strong point of 
a collection such as this, we may note Mr^ W. R. 
Smellie’s “Igneous Rocks of Bute ” (see Nature, 
vol. xcvii., p. 350) and Mr. Tyrrell’s careful ad- 
ditions to our knowledge of the petrography of 
Arran. 

G. A. J. C. 

Proceedings of the London Mathematical Society. 

Second series. Vol. xv. Pp. liii + 4S4. 

(London : F. Hodgson, 1916.) 

The latest volume of the Proceedings of the 
London Mathematical Society keeps up to the 
usual high standard. As regards pure analysis, 
attention may be directed to Prof, and Mrs. 
W. H. Young’s papers on integrals and deriv- 
ates, because they deal with fundamentally new 
notions of the integral calculus, with which every 
serious mathematician will have to make himself 
acquainted. Mr. G. H. Hardy contributes a 
paper of great interest on Dirichlet’s divisor 
problem, and there is a little gem by Mr. T. L. 
Wren on the two-three birational space trans- 
formation, which incidentally gives a new, and 
we think finally satisfactory, aspect of the double- 
six configuration.. In applied mathematics we 
have a paper by Prof. Bromwich on normal co- 
ordinates, based on the theory of complex in- 
tegrals; one by Sir J. Larmor on transition from 
vapour to liquid and one by Mr. F. B. Pidduck 
on the motion of ions, discussed by means of an 
integral equation. We must content ourselves 
with noting these few papers out of the whole 
thirty. The volume will doubtless receive the 
full attention that it deserves. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended’ for 
this or any other part of Naturb. No notice is 
taken of anonymous communications.} 

The Modern Range-finder. 

Prof Bovs, in his review of Prof. Cheshire’s 
pamphlet on “The Modern Range-finder” in Nature 
of SeptemSer 6, has raised certain questions which 
may be amplified with advantage. 

The application of stereoscopic principles to range- 
finding is due to Hector Atexander de Grousilliers, 
who communicated his invention to Messrs. Carl Zeiss, 
by whom it was elaborated and constructed. As in 
principle the stereoscopic range-finder is so simple and 
beautiful it is desirable that the name of the true 
inventor should be remembered. 

Prof. Boys is scarcely correct in stating that 
the stereoscopic range-finder was proi^sed by a 
workman in the Zeiss works. De Grousilliers was a 
chemist and an engineer in the Continental sense, who 
lived at Charlqttenburg. His British patent. No. 17048, 
was applied for on September 11, 1893. It is interest- 
ing to note that the corresponding German patent, 
identical in substance, and applied for on January 3, 
1893, is issued in the name of Messrs. Carl Zeiss. 

As Prof. Bbys says, it is fascinating to sweep the 
scale past more or less distant buildings and see the 
divisions of the distance scale pass behind or in front 
of the different objects; but when the observations are 
made upon objects of known ranges and the results are 
analysed, the fascination is generally tempered by dis- 
appointment. 

it has been said with considerable truth that a 
coincidence observation is a fact, whereas a stereoscopic 
one is an impression; the former is based upon a self- 
contained micrometer measurement effected by one eye, 
while the latter is the result of balancing the effects 
produced in two separate eyes. 

Prof. Boys suggests that for anti-aircraft work the 
stereoscopic range-finder may be of advantage, owing 
to its speed of operation, on the assumption, presurri- 
ably, that an object in any part of the field can be 
compared with the fixed scale and that accurate direc- 
tion of the instrument upon the target .within the 
limits of the field is therefore not required. In prac- 
tice this is not the case. If any reasonable accuracy 
is to be obtained, the object must be brought close to 
the appropriate mark or on to the imaginary “plastik” 
line between two marks ; that is to say, the instrument 
must be both trained and elevated with considerable 
accuracy. In a coincidence range-finder the image 
must be brought to the separating line, but it may 
occupy any position along the length of the line. 

In a stereoscopic instrument it is necessary to compare 
the image with one mark, then with the neighbouring 
one, and, finally, to locate its position between tlram. 
Compared with coincidence, the stereoscopic observa- 
tion is not rnore speedy< and therefore not more suit- 
able, for anti-aircraft or similar services, where spe^ 
of operation is essential. It involves as careful direc- 
tion and the accuracy attained is much Inferior. Great, 
claims as regards accuracy have been madte for stereo-, 
scopic range-finders, but these have not been substait^^ 
dated in practice. • . 

/With regard to the question of accura^, the roBblv- 
power of the objective is no^ one of the limitiflg 
in the case of coincidence obseryMions'ii 
•for example, that the image is/# point cinciej 
cqinridence operation consists in making the 
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separating line cut the circle approximately diametric- 
alty, and in bringing the edges of the upper semicircle 
into alignment with those of the lower. If now the 
resolving power of the objective is diminished by de- 
creasing its diameter, the point image will be of larger 
diameter, but the coincidence operation will not be 
more difficult than before. Indeed, if the objective 
diameter is so small that the image is surrounded b^ 
distinct diffraction circles, the operation will be facili- 
tated, as such lines constitute ideal coincidence objects. 
The accuracy depends upon the character of the edges 
as regards sharpness, and not upon the size of the 
image of the ideal point. ^ * 

The coincidence observation figures quoted by Prof. 
Cheshire are quite ordinary. So far as the unaided 
eye is concerned, the only limit to resolving power 
that the writer is aware of is the quality of the 
definition of the edges of the image at the retina. On 
natural objects the unaided eye can resolve less than 
four seconds, and under good conditions of definition 
an accuracy of two seconds has been obtained with 
considerable consistency in coincidence observations, 
but plus or minus three to four seconds is the more 
usual practice. James Weir French. 

Anniesland, Glasgow, September 27. 


I AM obliged to Mr. French for correcting me in the 
matter of the origin of the stereoscopic range-finder. 
My statement that the idea originated with one of 
Zeiss’s workmen was made on tne basis only of my 
recollection of conversation with Dr, Czapski at the 
Paris Exhibition in 1900, and it may well be that my 
recollection is at fault, or possibly that I misunderstood 
what I was told. 

When suggesting that this type of range-finder might 
have some advantage for anti-aircraft work, the ob- 
servation I had in mind was sweeping the scale of 
distance slowly across the object and noticing which 
division came within and which beyond, and then not 
more than a rude guess at the proportion between. 
Such a process I considered' would give a very quick 
but less, accurate range than that given by a coinci- 
dence instrument, but nevertheless a very useful range 
in view of the rapid and erratic change of distance. 
The most aggravating property of the stereoscopic 
instrument is the transparency that it imposes, even 
upon buildings, for the more distant scale divisions 
remain in view as they pass behind them. 

C. V. Boys. 

A Plea for the Puller UtHfsatloii of Coal. 

The inmortant letter from Major Martin (Nature, 
August 10) on the above subject involves many con- 
siderations, and I wduld suggest that the following 
points merit attention : — 

(1) It seems probable that after the war there will be 
a ^mand for greater home comfort among the poorer 
paid classes of the community. The supply of very 
cheap gas for heating and cooking should improve 
matters greatly. 

The cost would be further reduced if arrangements 
could be made to fit houses with surface-combustion 
he^ters^ cookers, and the like (cf. Prof. Bone’s experi- 
ments). 

At preMnt it appears to pay many, gas companies to 
supply ordinary gas stoves bn i^cially favourable 
tenns to consumers, so that there seems no r^son why 
surfaee-combusters should not supplied from vari- 
ous ^^ts in different district. If the gSs; were 
dli^bUmd at a high j^essUre, , it should be possible 
to devise some injector aitandi^itent , which^ ^ 
i#yiate the necssslfy llhe^ U^ air, a 
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supply of which is necessary with the design of siir- 
face>combustion apparatus at present in use. 

An article on "Coal-gas for Motor Vehicles*’ (Times 
Engineering Supplement, August 31) gives some 
figures indicating the effect of compressing coal-gas on 
its calorific value. It seems that a suitable pressure 
would i>robably not exceed 300 lb. per sq. in. If this 
is too high for use in a house, the gas could be passed 
through a reducing valve before entering any group 
of houses. 

Briefly, high-pressure gas would be supplied to a 
group of districts with reducing valves where neces- 
sary, just as a high-tension electric supply has trans- 
formers placed where required. 

(2) As the gas would be supplied in bulk, its com- 
position in any one large district would be uniform, 
thus facilitating the adjustment of the ilameless com- 
busters. In fact, they could be standardised, and sent 
out ready for use from a central depdt for each large 
district. The combusters would have to be fool-proof ; 
perhaps by arranging to have adjustments only pos- 
sible by the use of special tools. 

(3) It is obvious that a considerable amount of ex- 
perimental work is necessary, but the benefits to the 
community would be so great that it appears worth 
while starting these experiments as soon . as possible. 
Cheap heating combined with absence of smoke is 
worth trying for. 

(4) It is presumed that the gas would be distributed 
through weldless steel tubes, so far as possible, above 
ground for convenience of repair, etc., and along rail- 
way tracks where possible. K. C. Browning. 

31 Boundary Road, St. John’s Wood, N.W.8, 
September 16. 

P.S. (October 7). — A supply of high-pressure gas 
would be of great value to firms running a service of 
industrial vehicles, the gas being much cheaper than 
petrol, and the pressure expediting the filling of the 
containers. 

Prof. Browning’s letter raises a number of prac- 
tical points which deserve attention. 

My former letter was mainly concerned with the 
conservation of a great national asset. Prof. Brown- 
ing deals with the matter in the interest of the gas 
consumer. 

(i) It is impossible to estimate the amount of coal 
and labour which are wasted every day in keeping iq> 
thousands of little domestic fires to boil an occasional 
kettle, or the saving of coal and labour which a supply 
of cheap gas would bring about, but they would cer- 
tainly be very great. 

I am sorry not to have kept in touch with Prof. 
Bone's later experiments, but they are undoubtedly 
on the right lines. The key to successful heating is 
radiation, and the amount of heat radiated from a sur- 
face increases very much faster than the temperature. 
If, therefore, the principle of surface-combustion can 
be applied to domestic heaters, there should be a great 
gain in comfort, even with a lesser consumption of 

It is interesting to contrast the enormous strides 
which have been made of late years in the efficiency 
of methods of lighting (both gas and electric) with thie 
conq>arative stagnation in tl^e field of domestic heating. 
True, the margin of waste in the latter has not been 
nearly so great as in .the caM of the former, but there 
is still plenty of room fOr economy, and Prof, Btone’s 
experiments seem to poifit th^ way. , 

.a) It will be convenient to' deliv^ the gas from the 
coalfields at a high residual pressure^ and it will be 
<^ite feasible to distrilmt^ i h at^ high piessw^ if this 
shcMild be consldeiedrdeeiiabhr. It Is a much simpler 
matter to confine gai:^t a*]ppeSsure of aa lb. than elecr' 


tricity at aao volts, and the pressure of the gas could 
be ptilised to deliver air to the surface-combusters. 

(3) A good deal of experimental work will be re- 
quired to solve the practical problems involved. The 
enterprise of our great gas companies will doubtless 
be equal to the occasion. 

(4) The question of rights of way will demand very 
careful consideration. Weldless steel tubes present 
many advantages, but the question of overground v. 
underground pipe lines can scarcely be settled oflfhand. 

Arthur J. Martin. 

University Hall, Carlyle Square, Chelsea, S.W.3, 
September 29. 

The Harvest Moon. 

The harvest moon is usually stated to be the full 
moon nearest in date to the autumnal equinox, and to 
be distinguished by the peculiarity that tor a few suc- 
cessive evenings the retardations of the times of rising 
are at a minimum. 

Now, applying these tests to the full moons of Sep- 
tember I and 30 of the present year, it will be found 
that they are inconsistent. The retardations at Green- 
wich, from August 29 to September 4, are, in minutes, 
30, 22^ 21, 19, 21, 22, an average of 22^ minutes; 
but, from September 27 to October 3, are 23, 20, 20, 
22, 25, 31, an average of 23^ minutes, so that for the 
full moon of September i the retardation was slightly 
less than for the full moon of September 30, although 
the latter was much nearer the date of the equinox. 

Possibly Sir George Greenhill, in his very interesting* 
article (Nature, September 27, p. 67), overlooked this 
peculiarity, due, of course, to the fact that the moon 
was at the first date much nearer the ascending node 
than at the second date. I may add that the average 
daily retardation in the time of rising is 50^ minutes, 
the average length of a lunar day being 24h. so^m. 
In conclusion, I find that the interval between two 
successive returns of the moon to the meridian may be, 
in extreme cases, about twelve minutes less, and about 
seventeen ipinutes more, than the average. 

C. T. Whitmell. 

Invermay, Hyde Park, Leeds, September 28. 

Folk-lore anil Local Names of WoodUoe. 

' Amonst the readers of Nature there are many, I 
feel sure, who are interested in the folk-lore and local 
names of the members of our fauna. May 1 appeal 
to such for any information bearing upon the heading 
of this letter ? 

Already nearly one hundred local names, such as 
bibble-bug, chisel-hog, . cud- worm, palmer, lock- 
chester, dater. ti gg v-hog. etc., have been obtained, and 
the districts noted in which such are in use. ' Celtic 
and Gaelic names are particularly desired. 

Walter E. Collinge. 

The University, St. Andrews, October 4. 

The Oofiyolviilut Hawk-moth. 

In reply to Mr. C. E. Robson’s letter in Nature of 
September 20, 1 write to say that I have lately become 
the posiiessQr of two specimens of Sphinx convolvuli. 
The first one was caught at Deal bn September 12 ; 
it shows signs of Wear, and had probably come over 
from the Continent.' The second 1 took myself in 
^eeh Elisabeth’s Walk, Stoke Newington, London, 
Nli’, on September as. It was in perfect condition, and 
had eyi^ . ai^arahce of having just hatched 
out. . . li> was resting on ; a . wall close to sofne 
bindweed; and it seems proteble that it was bred there. 

■ , ” I.vLaker. 

» d'^erton R<:^d, ,N. id, October '4. 
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ORGANISATION OF CHEMICAL INDUSTRY 
AFTER THE WAR. 

A mong the problems comprehended under that 
somewhat elastic term “Reconstruction,” 
none is more important to the economic future of 
this nation than the organisation of its chemical 
industry. The position in which we stood 
immediately after the outbreak of hostilities 
revealed only too plainly with what foresijg^ht and 
craft Germany hadV organised her trade and linked 
up her manufactures in view of the world-wide 
conflict upon which she deliberately and “of 
malice prepense” embarked after forty years of 
sedulous preparation. So intimate a union as was 
then made manifest between the governing powers 
and the leaders of industry, and of chemical 
industry in particular, in the common effort to 
secure the domination of the world is without a 
parallel in history. 

The unbridled lust of conquest which moved 
Germany was not wholly the outcome of an. 
arrogant and aggressive militarism. The spirit 
which still pervades masses of her people shows 
that the origin of the war had its roots much more 
deeply and widely spread. We are out to crush 
Prussianism, by which we the unscrupulous 

' policy which actuates the dynasty which has 
become the predominant power and directing force 
among the Central Powers. But Prussianism 
would never have obtained its present influence 
unless it had appealed to a more deep-seated desire 
than territorial aggrandisement, or a more potent 
influence than the spectacle of increased dynastic 
pomp and pride. North Germans are far from 
being wholly beloVed throughout the Empire. Still, 
in spite of the existence of other crowned heads 
and other capitals in Germany, Berlin as effectu- 
ally rules the destinies of the Empire as Paris does 
those of France, which has only one metropolis 
and nowadays no dynastic embarrassments. Nor is 
militarism so universally popular that, even in 
Prussia, it could have maintained the struggle 
after so many disaj^intments and disillusion- 
ments and such widespread misery, unless aided 
and strengthened by other factors. 

The fact is — and we cannot recognise it too 
clearly — the underlying and actuating force which 
still moves Germany, as it has moved her from the 
very beginning of the struggle, of which it is the 
real cause, is eccmomic; it is the desire for power 
as the means of securing wealth. The process of 
peaceful penetration was too slow : she sought by 
iForce to gain, as by a stroke, what the methods of 
peace would assuredly have brought her if she had 
had only the patience to wait. The military party 
are not the sole aggressors ; rather they have been 
the tools and cat’s-paws of a still larger and more- 
powerful class, of far wider influence and mudi 
richer in material power and intellectual efficiency, 
and united by a definite and common impulse. The 
military power of Germany may, and undoubtedly 
will, be crushed by military methodf* ^buf^ l^ie 
power of that aggressive ' elemem ip Pan- 
Geitrtanism which has its roots *in ecbnbmic 
influences can be effectually bdmbated only by 
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economic means — that is, by organisation and the 
closest co-operation. * 

The conditions of a lasting peace which are 
faintly adumbrated — ^we cannot say defined — by 
Germany’s present Chancellor, and which are 
re-echoed, more or, less vaguely, by leading 
spokesmen of the only one of her Allies that counts 
among the industrial communities of the world, 
clearly indicate that amongst the overwhelming 
wreck and ruin that the Central Powers have 
brought upon themselves the only salvage that is 
now possible is their economic life, and every 
effort is to be made to secure it. TTie rulers of 
Germany now realise, as General Smuts tells us, 
that they have lost the war : the legend of their 
military invincibility is a myth, and their deluded 
people will soon recognise that fact. Their 
Chancellor now, apparently, fears 'that the nations 
may enter upon an economic war, and so stamp 
out that phase which Germany herself imported 
into it. With nearly the whole of the civilised 
world embittered against her, he is plainly appre- 
hensive of her future in the struggle to which her 
greed and selfishness have brought her. Hence 
all the vague talk about the ‘ ‘ freedom of the 
seas,” which is meaningless in the mouths of 
those who countenance and direct a piracy which 
is infinitely more abominable, as an international 
menace, than that waged, of old time, by Bar- 
bary corsairs or the buccaneers of the Spanish 
Main. 

We, like the Chancellor, deprecate the world- 
wide economic warfare he dreads. But vve would 
remind him that his countrymen, by means fair 
and foul, had already embarked upon it, even 
before the beginning of military hostilities, and 
that now, in their rage and chagrin, they threaten 
to continue it with a tenfold violence and persist- 
ency. We regard the Chancellor’s pious platitudes 
as on a par with his feeble and insincere gene- 
ralities al^ut the so-called “ freedom of the seas.” 
His motive is obvious. In both cases he desires 
to see the strength of this country undermined, 
whilst reserving to Germany unrestricted power to 
pursue her pre.sent policy. 

It behoves us, therefore, to be watchful and 
alert. The Minister of Reconstruction has acted 
wisely in appointing a committee, as announcqjd 
elsewhere in this issue, to advise him on the subject 
of the position of the chemical trades after the war. 
Dr. Addison has requested the committee to con- 
duct its deliberations with a view to the creation 
of some organisation wh.ich should be adequately 
representative of the trade as a whole, and by 
means of which the trade may be enabled here- 
after to continue to develop its own resources and 
to enlist the closest co-operation of all those 
engaged in the chemical industry. 

We welcome the appointment of the. committee, 
although we have some doubt as^ to whether its 
cQinposition is altogetl^r sucH as will command the 
confidence of the chemical trades as a whole. It 
cohiists of four members connected with the 
Ministry of Munitions, one gentleman attached 
to the Ministry of Shipping, three members 
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of the House of Commons more or less directly 
interested in chemical industry, together with the 
ex-president of the Society of Chemical Industry, 
who is a leading* member of the coal-gas industry. 

The committee’s terms of reference are pur- 
posely somewhat vague and general, and it 
remains to be seen how. they will be interpreted. 
In effect, however, they would seem to be limited 
to thfe creation, or suggested creation, of an 
organisation to be adequately representative of 
chemical industry; but, of course, much turns 
upon the functions with which this organisation 
should be endowed and the powers with which it 
should be entrusted, and it is in defining these 
functions and powers that the committee will 
either make or mar the whole scheme. 

The matter is confessedly one of great difficulty 
and complexity, and involves far-readiing consider- 
ations. If the committee’s deliberations result 
in the creation of what is practically a parliament 
of the industry ift which all sections are adequately 
represented by persons of influence in industrial 
and commercial circles, and who, by virtue of their 
knowledge, expierience, and position, are able to 
secure the confidence and co-operation of the 
Legislature and of Government departments. Dr. 
Addison’s action will undoubtedly result in great 
benefit. 

We trust, therefore, that the committee, which, 
it must be admitted,, is somewhat bureaucratic in 
complexion, will take a broad and statesmanlike 
view of the question which has been submitted to 
it, and will not be hide-bound by purely party and 
departmental considerations, or by points of fiscal 
policy or the shibboleths of economic doctrinaires. 
The present times are somewhat out of joint : the 
future is full of changed conditions and demands 
a wide and bold outlook. 

In an address delivered to teachers at the Regent 
Street Polytechnic on October 6, Prof. W. J. 
Pope, of Cambridge, showed how the huge chemi- 
cal industry of Germany, primarily based on the 
coal-tar industry, and mainly built up by the 
genius and skill of her men of science and techno- 
logists, some of whom had spent their wanderjahr 
in this country, had been subordinated to the 
national effort to secure an economic .supremacy 
in the world. He pointed out how the true mean- 
ing of that object-lesson had still to be learned by 
those who direct our national policy; he might 
have added, ^ also, by that much larger and not 
less influential class which, in the long run, 
manages and controls our commercial and indus- 
trial development, namely, the purely moneyed 
class, which, for the most part, owing to its 
partial and limited education, is practically 
ignorant of the real value and potentiality of 
sdence in a civilised community. 

^ That such is the case is evident from the past 
history of 'the synthetic oc^our industry in thus 
country, where it originated. So long as this 
industpr was under the nnmageihent and direction 
6 f business men of science, like Sir W. H. Perkin 
ami Edtvard Chambni’S Nicholson, it flourished 
and might have been extended. When it was 
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fastened upon by capitalists who subordinated the 
chemist to the counting-house, it gradually lan- 
guished and ultimately almost died out. Those 
who have succeeded in keeping it alive in this 
country have been largely of German or Austrian 
extraction, for the most part themselves trained 
as chemists, or who have had practical knowledge 
of the methods and policy of the great organisa- 
tions in Germany to which Prof. Pope referred. 
There is an uneasy feeling abroad that the 
Department of Scientific and Industrial Research, 
in its well-meant efforts to administer the million 
pounds with which it has been entrusted, has, 
in regard to the resuscitation of the synthetic 
colour industry in England, failed to perceive the 
true principles by which alone the pfoblem can 
be properly solved. This aspect of the matter 
may well receive the attention of Dr. Addison’s 
committee. 

THE STELLENBOSCH MEETING OF THE 
SOUTH AFRICAN ASSOCIATION. 

T he South African Association for the Advance- 
ment of Science met. in annual session for 
the fifteenth time in what will soon be the “univer- 
sity town ’’ of Stellenbosch during the first week in 
July, under the presidency of Prof. John Orr, of the 
South African School of Mines and Technology, 
Johannesburg. The sectional meetings were held 
in the buildings of the institution at present known 
as Victoria College, but which will become the 
University of Stellenbosch from April 2, 1918. 
On the afternoon of Monday, July 2, the visitors 
were officially welcomed to Stellenbosch by the 
Mayor, and on the evening of that day, in the 
Conservatol'ium Hull, the president took the chair 
and delivered his address, an abridgment of which 
appeared in Nature of September 27 (p. 76). 

The association met from day to day in five 
sections, and ninety-seven papers were submitted, 
including the addresses of the five sectional 
presidents. Outlines of some of these are 
sketched below. 

Prof. W. N. Roseveare, of Natal University 
College, Maritzburg, was president of Section A, 
and entitled his address “Mathematical Analysis 
in Science. ’’ He sketched the development of the 
Newtonian philosophy as the basis of all the 
mechanics of modern civilisation, from .Galileo and 
Newton to Clerk Maxwell’s electro-magnetic 
theory of light and the electron, theory. The old 
theory had left some facts unexplained, but the 
ptrincipleo of relativity developed during recent 
years by , Einstein and Minkowski had been put 
forward to explain changes in the orbit of Mer- 
cury, and had reduced gravitation from a force to 
a quast«geometrical property of space-time. 

Prof. M. M. Riiidl, professor of chemistry at 
Grey University College, Bloemfontein, chose as 
the subje<^t of his preswhtial address to Section B 
“ Phytpcbemical Researeh. ” In * the course bf the 
Rddress Prof. 'Rindl emphasised th^ fact that 
eyeiy many thousahds^^ csittle die withm 
the Union of {^uth Africa, and many aboriginals 
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accused of culpable homicide are acquitted because 
adequate knowledge of the poisonous principles 
contained in indigenous plants is lacking. He 
urged, as a first step, co-ordination of effort 
amongst those actively interested in the problem. 
A census of the work already accomplished and 
of that still to be done would be comparatively 
simple, but none the less essential. 

Mr. J. Burtt-Davy occupied the presidential 
chair in Section C, which embraces the biological 
sciences, and he devoted his address to setting 
forth the need for an organised biological survey 
of South Africa. An economic survey of the 
natural resources of the country had recently 
been recommended to the Government by the 
Central Committee on Industrial Research. He 
pointed out the importance of a biological survey 
as part of that economic survey, and suggested, 
as means to that end, definite co-ordination of 
existing biological workers, together with their 
equipment. 

The Rev. B. P. J. Marchand presided over Sec- 
tion D and discussed in his address certain points 
relating to educational matters. He expressed 
gratification at the encouraging movements in 
the direction of solving the problems connected 
with (a) industrial education ; (b) gathering in the 
large number of children who are not attending 
school; and (c) educating the public on the sub- 
ject of child-life protection. He announced that 
40,oooI. was about to be expended on the erec- 
tion of an up-to-date technical institute in Cape 
Town, and expressed himself in favour of the 
establishment of agp^icultural schools under the 
school boards, of rural schools of industry, and 
of school farms of an elementary type. 

Of Section E the president was the Rev. Noel 
Roberts, who began his address by asserting that 
the native population of South Africa is undoubt- 
edly one of the country’s chief assets. Yet, said 
he, year follows year, and nothing is deme to 
develop so valuable an asset. Only education 
can convert this vast amount of latent energy 
into productive power, and whether we send him 
to school or not, the native is being educated by 
the example of the ruling races — often, unfor- 
tunately, by the vices and evil habits of the 
white man — an education which sends him down- 
hill. Mr. Roberts discussed the hindrances in 
the way of turning the native into a productive 
member of the community, and spoke highly of 
the lofty attitude generally adopted by the 
Government department which admini.sters native 
affairs, the effect of which had been to arouse in 
the native mind a real affection for the Govern- 
ment which protects and cares for them. 

The necessary limitations of space forbid 
referring in more than a few brief words to some 
of the eight dozen papers submitted to thfe various 
sectional meetings. 

In Section A Mr. Innes, Union Astrohomer, 
announced the discovery of a star in. the 
constellation Centaurus, as ti<^r tPi u|i. -as, or^ pos- 
sibly nearer than^ a Centauri. Prof.l J. T. 
read a paper on problems in terrestritU physics, the 
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immediate outcome of which was the appointment 
of a standing committee to promote meteorologi- 
cal and geophysical research in South Africa. 
Mr. H. Pealing, lecturer in physics at the South 
African College, Cape Town, discussed the effect 
of vegetation on the rainfall of South Africa, and 
incidentally mentioned that the evidence regarding 
the desiccation of many large tracts of South 
Africa is so overwhelming that few will dispute 
the fact. The author of the paper sought to show 
that the amount of summer rainfall in districts 
far from the coast largely depends on the charac- 
ter and quantity of the vegetation in the inter- 
vening country. He urged afforestation of all 
suitable areas and the cessation of the wholesale 
denudation of tree, bush, and grass land. 

Dr. S. J. Shand, professor of geology at Victoria 
College, read a paper before Section B on the geo- 
logy of Stellenbosch, in the course of which he 
directed attention to a powerful -dislocation that 
had occurred along the line of Jonkers Hoek, giv- 
ing rise to what may be fairly called the Jonkers 
Hoek fault. Dr. A, W. Rogers, director of the geo- 
Ic^cal survey of the Union, produced an interest- 
ing old report, of 250 years ago, on the copper 
fields of Namaqualand. Mr. G. F. Britten, of 
the Government Chemical Laboratory, Cape 
Town, read a paper on Ecklonia buccinalis as a 
source of potash. The seaweed occurs in large 
quantities on the South African coasts, and Mr. 
Britten thinks it would be easy to recover its 
potash on a commercial scale ; he urged the 
institution of an exhaustive marine survey in this 
connection. Prof. G. H. Stanley, of the South 
African School of Mines and Technology, Johan- 
nesburg, read before the same section q paper 
on the prospects and possibilities of a South 
African iron industry, in view of the fact that the 
pre-war importations of iron and steel articles into 
South Africa used to approximate to six and a 
half million pounds sterling in value annually. 
He pointed out that on one small range alone, 
near Pretoria, above four million tons of ore assay- 
45 per cent, of iron or more wefe in view, 
while the wattle timber* that was annually burnt 
to waste in Natal could furnish 40,000 tons of 
charcoal. 

Mr. C. F. M. Swynnerton, in Section C, showed 
how the ancient East African forests, once pro- 
bably continuous from Melsetter to Beira, had 
been replaced by wooded pasture land. He sug- 
gested means for reconquest by forest of the 
land so invaded. Prof. J. W. Bews gave a 
detailed account > of his study of plant succession 
in the thorn veld around Maritzburg, and a very 
■useful contribution was made by Mr. T. R. Sim 
on the geographical distribution of the Bryophyta 
in South Africa. Dr. T. F. Drcydr contributed 
to the section a paper in which he offered sug- 
gestions regarding a^mechanism for the inherit- 
ance of acquired characters. ; Mr. J. Leighton, 
in y^w of the increased demand fpr paper-making 
mat^ials and textiles, gave the members of the 
section opportunities of seeing some new niate- 
rials availaUe in connection^ witii each of these 
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industries. Insect pests, of various kinds and 
means of destroying* them were dealt with in a 
series of papers by Mr. C. W. Mally, and Dr. 
P. A. van der Byl contributed a valuable mono- 
graph on a fungus which attacks the Black Iron- 
wood tree. 

Mention must not be omitted of Prof. H. B. 
Fantham’s excellent account of the intestinal 
and blood organisms which the war operations in 
Salonika and Gallipoli had afforded special 
opportunities for studying. [ 

Section D was largely taken up with educational 
questions. Agricultural education in South Africa 
was dealt with by Dr. A'. I. Perold, recently 
principal of the Government Agricultural School 
at Elsenburg and now professor of oenology at 
Victoria College, while by way of comparison 
Dr. .C. F. Juritz read a paper on agricultural' 
education in Australia. Entomolc^ical education 
in the United States was the subject of a paper 
by Dr. E. S. Cogan. Mr. W. J. Horne discussed 
the movement towards a national system of tech- 
nical education, and the Rev. Prof. J. I. Marais 
completed the symposium with a paper on some 
forgotten factors in education. Section D, too, 
discussed the (Jearth of paper-making materials, 
an account being given by Dr. Juritz of the 
grasses of the eastern coast belt of the sub-conti- 
nent available for paper-making : these grasses 
were mainly species of Andropogon, Erianthus, 
and Anthistiria. 

The results of mental tests applied to Zulu 
students at a mission station in Nat^il were dis- 
cussed by Mr.' S. G. Rich before Section E. 
The author urged continuance of the investi- 
gation with the view of settlingthe question whether 
the native mind ceases growth at puberty. Dr. 
C. T. Loram at> a later stage contributed a paper 
dealing with the same question, which he answered 
in the negative, ascribing appearances to the con- 
trary to the courses of study and methods of 
teaching adopted in native .schools. He reiterated 
suggestions made at the Maritzburg meeting a 
year ago by the Rev. J. R. L. Kingon that part 
at least of the course of study should be conducted 
in the Kaffir vernacular. The Rev. "W. A. Norton 
read some important papers before Section E : in 
one of these he urged the need and value of an 
academic study of native philolc^y and ethno- 
logy, and in another he emphasised the advan- 
tages of stenography as an aid to the phonetic 
analysis and comparison of the Bantu languages. 
A very interesting paper on native ideas of cos- 
mology was contributed by the Rev. S. S. .Dornan, 
and equally interesting wjas one read by Mr. J. 
McLaren, who illustrated the wisdom and the wit 
of the Bantu people by numerous quotations of 
their proverbial sayings. 

Prof. Orr, at the conclusion of his presidential 
address on the opening evening of the session, 
presented the South Africa medal and an award 
of .<;oI. to Prof. J. D. F. Gilchrist, professor of 
zoology at. the South African College, in recog- 
nition of his researclies in marine biology. There j 
were two evening discourses of the usual popii- 1 
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lar type during the week, one by Prof. Gilchrist 
on the marine animals of South Africa, and the 
other by Mr. H. E. Wood, of the Union Obser- 
vatory, on' “ Some Unsolved Problems of Astron- 
omy.” 

Next year’s meeting will be held at Johannes- 
burg, with Dr. C. F. Juritz as president. 

THE PHYSIQUE OF RECRUITS. 

I N the summer of 1916 the Board of Scientific 
Studies was established under the aegis of the 
Royal Society to serve as a means of placing 
knowledge in the possession of scientific and tech- 
nical societies at the disposal of Government de- 
partments. At the first general meeting of this 
board in July, 1916, the urgency of a physical 
survey of the nation, to discover whether or not 
there existed definite evidence of physical deteri- 
oration, was discussed. Emphasis was laid by 
various speakers on the fact that an Interdepartr 
mental Committee had reported in 1904 that such 
a survey was necessary. Nothing, however, had 
been done. The mobilisation of a national Army 
had provided an opportunity, as well as a need, 
for such a survey. 

The Board of Scientific Studies requested the 
Royal Anthropological^ Institute to report on the 
desirability and possibility of such a survey. The 
institute having reported that such a survey was 
both desirable and possible, the board formed an 
Anthropological Survey Sub-Committee to con- 
sider the manner in which such an investigation 
could best be carried out. This sub-committee 
has not yet reported to the Board of Scientific 
Studies, but we understand that it is seeking , for 
the means of carrying out such a survey through 
the Government departments which have directly 
to do with the health and physique of the nation ; 
the Recruiting Authority— ^now the Ministry of 
National Service — the Local Government Board, 
and the Board of Education. Representatives of 
these departments have joined the Anthropological 
Survey Sub-Committee, and it is hoped that a 
practical scheme may be formulated at an early 
date. 

Meanwhile American anthropologists have 
stolen a march on their British colleagues. When 
the United States entered the war the National 
Research Council was at once created to serve the 
same purpose as our Board of Scientific Studies. 
Its Anthropological Committee, formed to advise 
in the selection, standardisation, and examination 
of recruits, has already Issued its report and 
recommendations. It proposes that six of the six- 
teen great concentration camps should be selected 
for an anthropological survey — two in the Eastern, • 
two in the Middle, and two in the Western States 
— and that special men, who had been trained to 
use exactly the same anthropometrical methods at 
the National Museum at Washington, should be 
dispatched to carry out a survey of the men in the 
selected camps.. The ooints for investigation have 
been reduced, to a minimum, namely, standing and 
sitting heights, threp dimensiohs of the head, two 
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of the colour of skin, eyes, and hair. The statis' 
tical staff of the Prudential Insurance Company 
of America has undertaken to deal with the data 
collected, while the Smithsonian Institution will 
faciliate the publication of results. 

Although the intentions of the British committee 
are more wide-reaching and aim at ascertaining 
the condition of all elements in the population, it is 
to be hoped that the observations taken in Britain 
and America will be capable of direct comparison — 
for, beyond doubt, the bulk of the population of 
the United States has a British ancestry. 

PROF. CHARLES LATHAM. 

B y the sudden death of Prof. Charles Latham 
on September 27, the University of Glasgow 
has lost an eminent member of its teaching staff in 
the department of applied science. In 1902 the late 
Dr. James S. Dixon, an eminent coalmaster of 
Glasgow, “recognising the want of a means of 
teaching the higher branches of the theory and 
practice of mining in the University, and the desire 
for acquiring such knowledge displayed by many 
young men connected with mining,” gave the 
University 10,000/. for the foundation of a lecture- 
ship in the subject. In tt||h .various branches of 
engineering, and in navarlgchitecture, curricula 
were already provided which prepared for the 
degree of B.Sc. in applied science. Mining was 
added as an alternative curriculum, and the new 
department was entrusted to Mr. Latham. He had 
been trained in the Wigan School of Mines, and 
had l>een assistant general manager of the Moss 
Hall Coal Co. For nine years (1893-1902) he was 
director of mining at University College, Notting- 
ham. Tfie first Dixon lecturer speedily made his 
department efficient, and his numerous courses of 
instruction attracted many pupils. 

In 1907 Dr. Dixon supplemented his original 
endowment by 6500/., and the University, with the 
consent of the Privy Council, transformed the 
lectureship into a , chair. To this Mr. Latham 
was forthwith appennted, . the electors including 
H.M. Inspectors of Mining and the presidents of 
the Scottish Mining Institute and the Coalmasters’ 
Association. In the new chair Prof. Latham con- 
tinued to devote himself to the advancement of 
his subject by teaching and research. He raised a 
considerable Equipgient P'und, by means of 
generous contributions from the leaders of the 
Scottish mining indu^ries, who had great con- 
fidence in his policy and character. Assisted by 
the fund, the University was enabled to equip the 
museum and laboratory of the department with 
valuable exhibits and apparatus, and Prof. Latham 
gave himself to the training of his pupils, and 
assistants in the practical and experimental sides 
of their work, and in original investigations on 
mine-pumps, winding machinery, coal-cutting, 
inflammable gases, life-saving appliances, etc. His 
course was recognised by the Home Office as 
equivalent to two of the five year^’ practical train* 
ing required under the Coal Mines Acts jfor the 
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with a number of the largest collieries in Scotland, 
his ’students were enabled, during the summer 
months of each year of the course, to acquire 
experience of mining practice. Many of them now 
occupy responsible positions in the industry, and 
in technical institutions throughout the country. 
Prof. Latham served on numerous advisory and 
other committees relating to mining, and pub- 
lished, in the Transactions of the Mining Institute 
and elsewhere, memoirs of importance on his 
researches in the above-mentioned subjects. 

NOTES. 

Thk Minister of Reconstruction has appointed a 
committee to advise him as to the procedure which 
should be adopted for dealing with the position of the 
chemical trades after the war. The committee consists 
of the following members : — Sir Keith W. Price (chair- 
man), Mr. J. Anderson, Mr. J. F. Brunner, Dr. C. 
Carpenter, Prof. J. G. Lawn, Sir William Pearce, Mr. 
K. B. Quinan, and the Right Hon. J. W. Wilson. 
Mr. G. C. .Smallwood, Ministry of Munitions, will act 
as secretary to the committee. The officers of Govern- 
ment departments are appointed with the concurrence 
of their respective Ministers, and the other members 
of the committee have been appointed at the sugges- 
tion of a representative meeting of chemical manufac- 
turers. Dr. Addison has requested the committee to 
conduct its deliberations with a view to the creation 
of some organisation which should be adequately re- 
presentative of the trade, as a whole, and by means of 
which the trade may be enabled hereafter to continue 
to develop it.s own resources and to enlist the closest 
ct)-operation of all those engaged in the chemical in- 
dustry. 

On October 6 Prof. W. j. Pope addressed a meet- 
ing of teachers at Regent Street Polytechnic on the 
neglect of expert knowledge of scientific subjects by 
the British Government. Germany, he is reported by 
the Times to have said, prepared for war by the estab- 
lishment of a huge chemical industry, which was built 
up round the coal-tar industry, and then by exporting 
a large proportion of the world’s requirements of coal- 
I tar colours and phiirmaceutical and photographic pro- 
j ducts. This success was achieved in .spite of the fact 
that England once possessed the whole of the heavy 
chemical industry of the world. We formerly produced 
practically all the nitric and .sulphuric acids and the 
greater_part of the alkali used throughout the world. 
This industry has been taken from us as the result of 
Germany’s foresight and exploitation of scientific 
ability. The coal-tar industry was established origin- 
ally in this country, and until ten years ago Germany 
was practically dependent on us for crude coal-tar and 
for the simpler first products separated from coal-tar. 
Alluding the establishment of the Department of 
Scientific and Industrial Research with an endowment 
of 1,000,000/., Prof. Pope remarked that the question 
to be answered is why that experiment was not made 
twenty years ago, at a time when it would have been 
undoubtedly successful in preventing the horrors of the 
last three years. We have suffered in the past from 
the exclusively British method of makjing the specialist 
entirely subservient to the administrator, the adminis- 
trator being generally chosen because he is available, 

[ because he is politically acceptable, and because he 
' knows nothing whatever about the subject which is 
to be administered, and is therefore not likely to be 
prejudic^ by any previous -convictions, The process 
of appointing someone who knows nothing to super- 
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vise the work of son(ieone who does know how to do: 
the job seems to have been at the bottom of a great 
many of our misfortunes in the past. In 1915 the 
Government applied the same method to re-establish 
the coal-tar industry in this country. An organisation 
was established in which all the people in control were 
men who knew nothing of chemistry or science, and, 
naturally enough, the Government organisation has 
proved a failure. Organisation apparently was to do 
•everything that was necessary, and consequently pri- 
vate effort was to a considerable extent hampered. 
Such prevalent, but entirely mistaken, activity arises. 
Prof. Pope claimed, from a lack of education. If it 
were generally demanded that no person should be 
regarded as reasonably educated who had not mastered 
the rudimentary principles of natural science and of 
scientific method, this mistaken policy in connection 
with the coal-tar colour question would have been 
impossible. 

On the invitation of the British Engineering 
Standards Committee, the American Institute of Elec- 
trical Engineers has sent over Mr. H. M. Hobart to 
represent the institute at a conference to be held with 
.Sir Richard Glazebrook’s Panel Committee on Stan- 
dardisation Rules for Electrical Machinery. Mr. 
Hobart is the author of several standard treatises on 
electrical machinery, and was for many years a lec- 
turer at Faraday House Engineering College before 
he returned to America about ten years ago. He is 
decidedly persona grata to the engineers in this 
country, and a happier or more tacttul choice could 
not have been made'. The standardisation rules of 
the American and English electrical engineers are in 
substantial agreement, and we see no reason why com- 
plete agreement should not be obtained. The Amer- 
icans have had far greater experience with pressures 
exceeding 50,000 volts than we have had, and they 
are fully aware that testing apparatus with very hign 
voltages m.'iy permanently weaken the insulation, 
although the apparatus may survive the test. The 
exact way of taking the temperature measurements of 
machines under load and the methods of testing the 
dielectric have been discussed at previous conferences. 
Electricians are practically unanimously in favour of 
the metric and decimal systems, but the standard pres- 
sure for lighting in this country seems to be anytning 
between 220 and 240 volts. It is to be hoped that the 
lead which the Glasgow Corporation gave to the 
country many years ago, by fixing 250 as the standard 
voltage for lighting, will be generally adopted. 

The recent air raids have provoked much discussion 
as to our future air policy, and as to possible improve- 
ments in aircraft design. The question of reprisals 
is more a moral than a technical one, as there is no 
doubt of our ability to carry out etlective raids on 
German towns. Lord Montagu of Beaulieu, in a 
letter to the Times, points out that the air-raid casuial- 
ties are really small, and fewer than those due to 
London traffic. This is poor consolation, and should 
not prevent the utmost efforts to secure an effective 
means of defence. At a meeting “in support of an 
increased air service,’* held at the Central Hall, West- 
minster, on October 4, Mr. Joynson Hicks criticised 
the Government very severely, stating that warnings 
had been neglected and that progress was consequently 
slow. He spoke of the improvement in aircraft during 
the last few years, and said that in his opinion another, 
year would see machines flying at' 250 'miles an hour 
instead of 150; He implied that the Government knows 
that such machines are possible, but. is not preparing 
for them. Such a statement as the above shows a 
lade of knowledge of the principles goveihing flight. 

A machine must be able to iand at a reason^ly low' 
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speed, as well as to fly at a high speed, and the land- 
ing speed at once imposes a limit on the top speed. 
Thus, with a landing speed of forty miles per hour 
a machine of good design, weighing one ton, needs 
200 horse-power to fly at 100 miles per hour, and 
would require 1700 horse-power to fly at 200 miles per 
hour. If the landing speed is raised to eighty miles per 
hour — a very high value in practice — 90 horse-power 
will be required at 100 miles per hour, and 400 horse- 
power at 200 miles per hour. Mr. Joynson Hicks’s 
250-mile-an-hour machine would require 800 horse- 
power to fly it, even with a prohibitive landing speed 
of eighty miles per hour. Such a machine is obviously 
impracticable with present-day engines, and with any 
engine likely to be evolved in the near future. The 
engine alone would weigh one ton, which is the total 
weight of the machine for which the above calculation 
was made. Our best present-day machines are near 
the limit of practicability with existing engines, and 
every possible effort is being made to improve their 
performance by careful scientific attention to details of 
design. 

Dr. Addison, the Minister of Reconstruction, spik- 
ing on October 3 at the annual meeting of the Library 
Association, said that one of the features of the pro- 
gramme which appealed to him was the movement, 
which was apparently making considerable progress, 
for the formation of technical and commercial libraries 
and for the setting up of research libraries to suit the 
particular needs and industries of various districts. If 
we are to pay for the — and it is not necessary to 

put the matter on a hifP^ plane than that — we want 
the different trades and industries of the country to 
organise more and more for the production and dis- 
semination of useful and necessary information. A 
working relationship between higher educational autho- 
rities and the business community is absolutely essen- 
tial to our industrial welfare, and public libraries can 
do a valuable work by placing information useful to 
industry at the disposal of the community. Certain 
recommendations w'ere made at the meeting. The 
council of the association is of opinion that it is of 
urgent national importance to increase the supply of 
scientific and technical books and periodicals, the exist- 
ing supply being quite inadequate for higher research, 
and, in many places, insufficient for the requirements 
of the student and the artisan. To this end it was 
strongly urged (a) that local authorities should afford 
more generous support to public libraries for the pro- 
vision of scientific and technical literature; (6) that 
municipal and other library authorities and institutions 
should co-operate in issuing union catalogues of tech- 
nical books, and adopt such other co-operative methods 
as will make their resources available over wider areas ; 
(c) that a State scientific or technical library should 
publish periodically a descriptive list of selected books 
in science and technology; (d) that a closer union 
should be arranged between State and copyri^t libra- 
ries on one hand, and municipal libraries on the other, 
so that the resources of the former may directly or 
indirectly be made available for scientific and technical 
students in the great industrial areas of the provinces ; 
and {e) that funds should be provided for some State- 
supported library, such as the Science Library of South 
Kensington, or a library controlled by the Department 
of Scientific and Industrial Research, to purchase books 
required for research, and to make them available for 
loan to public libraries. All the recommendations were 
adopted unanimously. 

A GENERAL discussion on pyrometers and pyrometry 
will be held by the Faraday Society at the Royal Society 
of Arts on Wednesday, November 7. Sir R^ert Had- 
fieldi president of .the society, will preside over the 
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discussion, and deliver an introductory address. In- 
‘ struments for hijjh-temperature measurements will be 
exhibited by leading makers. 

Prof. G. H. Bryan has received from the Depart- 
ment of Scientific and Industrial Research a grant to 
enable him to complete the researches into some of 
the unsolved problems as to the effects of atmospheric 
and other disturbances, such as gusts, air-pockets, 
bomb-throwing, etc., upon aeroplanes, referred to in 
his “Stability in Aviation.” He has been granted 
leave of absence for a year from the University Collie 
of North Wales, where he is professor of mathematics, 
and has proceeded to the University of Bristol, where 
he proposes to work for a time. 

Announcement is made that Mr. Walter Long, who 
has been requested by the War Cabinet to take control 
of all questions affectin»^ petroleum oils and petroleum 
products, has appointed Prof. J. Cadman to be his 
technical adviser and liaison officer between the various 
Government departments. Prof. Cadman will also 
take, charge of an organisation to be established for 
giving effect to Mr. Long’s instructions, and will 
assume the title of Director of the Petroleum Execu- 
tive. Mr. E. S. Shrapnell-Smith has been appointed 
economy offirer to the Petroleum Executive, and he 
w'ill be concerned in introducing economies both in the 
Services and in the civil use of petroleum and petrol- 
eum products. The headquarters of the Petroleum 
Executive are at 8 Northumberland Avenue, W.C.2, 
to which all communications ^|K)uld be addressed. 

Melbourne newspapers of August 10 and 1 1 contain 
accounts of large magnetic disturbances which occurred 
on the afternoon of August 9 and on the forenoon of 
.August 10, Australian tune. These clearly correspond 
with disturbances recorded in England during the 
morning and late evening pf August lo, Greenwich 
time. The earlier of the two disturbances, lasting 
from about 2 to 8 p.m. local time, was accompanied 
by bright aurora. At Melbourne there was a brilliant 
display of streamers for about an hour. At Ballarat 
the aurora, being of a ruddy tint, was mistaken for a 
conflagration, and the fire brigades turned out. There 
were also strong earth currents throughout Australia, 
interfering with the telegraph service, especially in Vic- 
toria and New South Wales. 

The Royal Photographic Society is holding its 
annual exhibition this year in the society’s own house 
at 35 Russell Square, W.C. Admission is free for about 
six weeks. The autochrome process still holds its own 
for colour transparencies, though. the few results on 
Paget plates leave little or nothing to be desired so far 
as an inspection, without the original for comparison, 
is concerned. The Astronomer Royal, Greenwich, has 
contributed recent photographs of sun-spots, nebulae, 
comets, and star regions. Among other astrbnomical 
photographs taken with telescopes of very large aper- 
ture are several by Mr. J. H. Reynolds, of Birming- 
ham. These include series of the moon, Jupiter. 
Brooks’s comet, and the great nebula in Orion. The 
photomicrographs are far more numerous than usual, 
and vary very much in quality. An experiment by 
Dr. Rodman, made at the suggestion of Capt. Owen 
Wheeler, of using a more highly corrected lens as eye- 
piece (a Ross J-in. achromatic objective was used in- 
stead of the "ordinary ocular”) distinctly discourages 
any further attempts in this direction. Mr> Ernest 
Marriage shows an extensive series to iS^onstrate the 
comparative proportion of starch in plant roots, e^M^ 
dlally in those plants that market-gardeners wouiil' 
wiidi. to be rid of. He photographs sec^pps ( x5) ns 
““it,;i^d also after treatment wii^ !odine,"^e darKen- 
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tng with iodine indicating starch. Photographs at 
X250 show the starch granules. There are notable 
collections of radiographs, natural history photographs, 
and other matters too numerous to mention. I>oubt- 
less the photographs of the widest general interest are 
those contributed by the Royal Flying Corps. The 
exigencies of the times have caused aerial photography 
to advance to a perfection scarcely thought possible a 
few years ago. The photographs show definitely the 
changes in buildings, trenches, etc., during the various 
stages of the war. 

It is announced that the Ministry of Munitions does 
not regard coal-gas as coming within the category of 
a petrol substitute. On the question of the unrestricted 
use of gas, the Ministry states that it is consulting 
the Home Office. The motor industry has now taken 
up this substitute for petrol, which involves only d 
slight alteration to the engines of the vehicles. Gas 
has been used as the motive power in many char-^i- 
bancs during the summer season,' the fuel being stored 
in a large bag carried on the roof. The question as to 
how gas can be stored in motor-cars, taxi-cabs, etc., 
has given rise to the adoption of several plans. Open 
motor-cars are not adapted to the carriage of gas- 
bags, and the experiment of using light trailers for 
that purpose is being tried. In the case of taxi-cabs 
little' difficulty will arise, and a slight alteration of 
the front seats on the top of motor-omnibuses is all 
that is necessary for the storage of bags. It is likely 
that gas will be adopted largely, since it can be ob- 
tained at about one-fourth the present price of petrol. 
Owing to the difficulty of procuring steel cylinders, 
compressed gas is not likely to come into use during 
thte war; there is also the point to be considered that 
coal-gas stored under pressure is liable to deteriorate. 

A Reuter message from Tokio, dated October i, 
which appeared in the Times of October 4, reports the 
occurrence in Japan of a typhoon of unprecedented 
violence, which swept over Tokio on the morning of 
I that day, lasting for four hours. The casualties caused 
I by the visitation appear to have been deplorably 
' numerous, and the destruction of property exception- 
ally great, thousands of people being rendered home- 
less. The t3rphoons of the North Pacific and China 
I Seas are divided by the Rev. J. Algu6, S.J., director 
i of the Manila Observatory, in his “Cyclones of the 
' Far East,” into classes, according to the zones of their 
trajectories : those of the North Pacific, all of which 
keep to the west of the twenty-fourth meridian, East; 
and those of the China Sea, which cross this meridian. 
It is the former to which the typhoons that visit Japan 
belong. Fr. Algu6 then groups these conformably with 
the months of their occurrence; the mean inclination 
of their branches (i) before, (2) after they have re- 
curred; also the mean latitude of their vertex. Re- 
duced to three groups, December to March, inclusive, 
is the first; April, May, October, November, the 
second; June to S^teml^r, inclusive, the third. The 
typhoon of October x belongs rather to the third group 
of trajectories than to the second, because in the case 
of the former the latitude of |ts vertex is highest of 
all the groups. The zone of origin of typhoons of the 
first group lies between the parallels of 5® N. and 
13 ® N. ; that of the second between 6® N. and 17® N.; 
that of the third between 8® N. and 20® N. In the 
Philippines a typhoon with an hourly velocity of 
motion exceeding twelve nautical miles is said to 
travel tapidly ; when at fewer than from six to twelve 
miles hour to move slowly, but to have a regular 
velodty when it progrtteses at Uiat rate. 

Am with Sir |ienr>: Trueman Wood pub- 

lished iit| Stuiday’s Observer (October 7) brings together 
several interesting remintsc^ces of his long assodation 
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with the Royal Society of Arts,. of which he was secre- 
tary from 1879 until his recent retirement. Among 
the distinguished representatives of applied science who 
were chainnen of the council from that year onwards 
were Sir Frederick Bramwell, Sir William Siemens, 
Sir J. Wolfe Barry, Sir William Preece, and Sir Wil- 
liam White. Dr. Dugald Clerk has just retired from 
the chairmanship, and has been succeeded, by Mr. 
Campbell Swinton. ^ The society played a large part 
in the foundation of the Great Exhibitions of 1851 and 
1862, and, through these, of that long series of inter- 
national exhibitions which had such far-reaching in- 
fluence on the arts, as well as on industry and trade. 
Sir Henry had much to do with the organisation of 
the Health, Inventions, and Colonial Exhibitions at 
South Kensington, the Paris Exhibition of 1889, and 
the Chicago Exhibition of 1893, for which the Govern- 
ment appointed the council of the Society of Arts as 
the British Commission. With regard to this exhibi- 
tion, Sir Henry, who managed the British Section in 
Chicago, said : — The amount given by our Govern- 
ment, though fairly liberal, was nothing compared 
with that which the German and French Governments 
gave. The Germans had never exhibited at big exhibi- 
tions before, because they had all been held in France, 
and after the Franco-Prussian War they would have 
nothing to do with them. They gave their commis- 
sioner an absolutely free hand. He told me himself 
he had as much money as he could do with. The 
result was that they made a much finer show in build- 
ings than we could do. I do not think < their actual 
exhibits were as good as ours, but the way in which 
they'were shown was infinitely superior." Throughout 
his long association with the society, Sir Henry was 
always ready to assist other organisations having the 
application of scientific knowledge as their object. In 
the early days of the British Science Guild his active 
co-operation in many directions, and the hospitality 
afforded by the society as regards the use of rooms for 
meetings, were of the highest assistance; the aid thus 
given will long be gratefully remembered. 

In the issue of Knowledge just published 
(No. 582) MM. Albert and Alexandre Mary 
describe experiments, in continuation of the 
late Dr. Charlton Bastian’s work, on the develop- 
ment of micro-organisms in carefully sterilised 
solutions of certain salts, e.g. potassium ferrocyanide 
and ferrous sulphate. Tubes after being charged were 
sealed and sterilised for ten minutes at 130° C. The 
tubes, after standing for a year and a half, were opened 
and examined, and all yielded growths of micrococci 
which could be cultivated in iron lactate solutions. 
They affirm, therefore, the correctness of Dr. Bastian’s 
work. In the same number Dr. Butler Burke, com- 
meming on Mr. Onslow’s communication to N.4TORE 
of February 22 last on a repetition of Dr. Bastian’s 
experiments with negative results, suggests that some 
kind of radiation other than sunlight, such as radio- 
activity, may prove to be the stimulant required to 
start vital processes in non-living matter, and so to 
cause the spontaneous! generation of the living from 
the non-living. 

Mr. J. a. Cushman has published (Bulletin 71, U.S. 
Nat. Mus., pp. 103, 52 text-figures, 39 plates, 1917) 
the sixth and fast part of his wbrk on the Foraminifera 
of the North Pacific, which deals with the ringle 
family Miliolidss. Preceding the systematic account 
6 f the species recorded are ^tailed descrhitions of ffie 
development of nine genera (and observationa on their 
derivatives), beginning ,'^it^ , Cornuspira. , ' 

Iff the report ol idle Dove Marine Laboratory at 
Cullercoats for the year ending . June 30 Prof. A. Meek 
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and Miss Stone record the results of examination of 
about 3000 herrings caught off the Northumberland 
coast. These show that the year 1916 was abnormal 
in that the herring .caught were for the most part a 
year older — their scales having four winter ringfr— 
than those obtained during the years 1912-15. Miss 
Jorgensen gives a short description of the developnient 
of the common shore sponge, Grantia compresia. 
She agrees with Prof. Dendy that the oOgonia arise 
from collared cells. Prof. Meek contributes a brief 
account of the Phoronidea, making special reference 
to Phoronis ovalis, whi'ch was rediscovered recently by 
Dr. Harmer in a shell obtained off the Northumter- 
land coast. Prof. Meek states his reasons for believ- 
ing that Actinotrocha branchiata is the larva of P. 
ovalis. He reports on larval lampreys collected in the 
North Tyne, but although the larvae are so common, 
efforts made to secure the adults have thus far failed. 
He directs attention to the serious nature of the pollu- 
tion of the Tyne in the neighbourhood of Newcastle 
and the consequent destruction of descending kelts and 
smolts and of sea-fish which are drifted up the river, 
and urge.s that steps should be taken to render effluents 
innocuous before they are poured into the river. 

In his « presidential address to the Quekett 
Microscopical Club, published in the Journal, 
vol. xiii.. Prof. A. Dendy gave an interest- 
ing account of the development of the chess- 
man spicule of the sponge Latrunculia, and discussed 
the view that the position of the whorls of outgrowths 
on the spicule correspond with the nodal points of a 
vibrating rod. The evidence suggests that the forma- 
tive cells of the spicule are sensitive to vibrations and 
avoid the internodes, taking up their positions on the 
surface of the young spicule at the points of Compara- 
tive rest of the vibrating rod, and thus the whorls 
present in the adult spicule are formed at these points 
bv local accumulations of silica. Profs. Dendy and 
Nicholson have since published (see Nature, June 14, 
p. 318) an account 01 their mathematical stud^ of a 
spicule with simpler whorls, the observed positions of 
which correspond closely with the calculated positions 
of the nodes in a vibrating rod similar in form to that 
of the shaft of the spicute when the nodes are com- 
mencing to develop. In the same volume of the 
Quekett Club’s Journal Mr. G. T. Harris gives the 
results of studies on the desmid flora of Dartmoor, 
based on two hundred gatherings made in July-Octo- 
ber, 1915 and 1916. The total number of species and 
varieties recorded is about 400. Some of the rarer 
species are figured and are the subject of special notes. 
The richness of the desmid flora of Dartmoor lends 
support to the view that "the rich desmid areas corre- 
spond geographically with pre-Cambrian and older 
Palaeozoic outcrops." 

The principal features of scientific interest in the 
current number (vol. xlii., parts 2 and 3) of the Journal 
of the Royal Horticultural Society are the reports on 
the experimental work at Wisley and a report of in- 
vestigations relating to Paradise apple stocks, which 
is contributed by Mr. R. G. Hatton as the first report 
of the Wye College Fruit Experiment Station, East 
Mailing. The latter is a detailed record of experi- 
mental. work on this important subject which has 
been carried out at the station since November, 1912. 
Nine distinct types have been identified from English 
sources, whilst six other types have been obtained from 
German sources. The report is profusely illustrated, 
and reveals substantial progress towards the solution 
of what has long been regarded by fruit-growers as an 
implant problem. 

AmicjULTURiSTS are indebted to Prof. T. B. Wood 
for 'a Uiefiil series of tables of the composition and 
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nutritive value of feeding-stuffs which is issued by 
the Cambridge Lmiversity Press. The tables cover 
the whole range of farm feeding-stuffs, and give in- 
formation as to average composition, digestible nutri- 
ents, food units, nutritive ratios, and relative values 
for maintenance and productive purposes, the last- 
named being expressed in the now familiar form of 
“ starch equivalents.” Wherever possible the averages 
are based upon analyses of the materials actually used 
by British farmers, and this feature alone renders the 
tables invaluable and indispensable to all concerned in 
the inculcation and carrying out of rational methods 
of feeding live stock in this country. 

The Food Production Department of the Board of 
Agriculture and Fisheries has issued a report (Mis- 
cellaneous Publications, No. 19) on the methods 
adopted in breaking up grass land during the past 
winter, and on the results achieved. The report is 
based upon the replies furnished by more than 300 
farmers in fifty-five counties, to whom schedules of 
questions were addressed. In view of the difficulties 
attending the work last spring the results are con- 
sidered to be very satisfactory, failure being reported 
in only one-fifth of the cases dealt with. Although some 
of the failures cannot be accounted for, m«st of them 
were due to reasons which further experience should 
enable farmers to avoid. Failures occurred chiefly in 
the south and east. In by far the greater number 
of cases wireworm was reported as the ostensible cause 
of failure, but it is suggested that in many of these 
cases the damage was primarily due to the drjdng out 
of the newly ploughed soil through lack of proper 
tillage, whilst in other cases it was almost certainly 
due to fritfly. There was general unanimity that the 
production of a firm seed-ted by pressing or heavy 
rolling after the plough is of prime importance for 
success. In a discussion of the lessons drawn from the 
successes and failures of 1917 much useful guidance is 
furnished as to time of ploughing, subsequent cultiva- 
tion, and manuring in relation to land of different 
types. A brief risum^ of the report is issued separately 
as Food Production Leaflet No. 5, 

Messrs. Honda and Ishiwara describe, in a report 
from the Alloys Research Institute of the Tohdku Uni- 
versity, Japan, the results of tests on the magnetic 
properties of manganese-antimony alloys in a field of 
about 500 gauss. Manganese is paramagnetic, and 
antimony diamagnetic, but their compounds, MnaSb, 
and Mn^Sb, are both ferromagnetic with a critical 
temperature at 315° C. Magnetisation at different 
high temperatures was also measured. This gives im- 
portant data with regard to the structure of the alloys. 

In a report from the Alloys Research Institute of 
the Tohdku University, Japan, Messrs. Honda and 
Murakami publish certain data with regard to the 
thermomagnetic properties of the carbides foun^ in 
steels. They find that iron cementite is ferromagnetic, 
the specific magnetisation of which 0t>= 2-559) a field 
of 500 gauss is 19-7. Its critical temperatUre 15215*^0. 
In the free state it is almost wholly decomposed into 
its components by heating it sufficiently long at 900® C. 
The double carbide of iron and tungsten found in low 
tungsten steels is also ferromagnetic, and its specific 
magnetisation (/>= 1*435) *** ® of 500 gauss is 15*5. 
Its critical temperature is 400° C., and in the free state 
it is decomposed on heating to 850® C. 

The August number of the Journal of -the Franklin 
Institute contains a valuable outline of ' the publica- 
tions on the subject of the submarine and its 'equip- - 
rnent which have appeared in the technical Press during J 
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I the last six years. It is due to Helen R. Hosmar, 
j and deals in order with the history of the development 
of the submarine, its proper function in war, the power 
and dimensions of the most recent submarines byilt in 
different countries, the various forms of internal-com- 
bustion engine used for propulsion on the surface, and 
of storage cells for use when submerged, the peri- 
scopes, and the forms of apparatus for signalling to 
and from submarines. A list of builders and a biblio- 
graphy conclude the article, which occupies fifty-five 
pages of the journal. The outlines given are sufficient 
to give the reader a good general knowledge of the 
rapid advances which have taken place during the last 
few years, while the bibliography provides the refer- 
ences which enable the specialist to turn to the original 
sources for detailed information. 

An article in Engineering for October 5 contains 
some interesting particulars of ferro-concrete shipbuild- 
ing. It is satisfactory to learn that Lloyd’s Register 
of Shipping has approved plans for the construction 
of a number of such ships up to 500 tons dead-weight 
capacity. A director of the Norwegian Veritas has 
lately given his views, unofficially. He is convinced 
that ferro-concrete, under normal conditions, will be 
used for lighters, floating docks, buoys, etc., where the 
weight does not play a very important part. So far 
as sea-going vessels are concerned, he is of opinion 
that the weight of ferro-concrete vessels will detract 
from their carrying capacity to a serious extent. The 
Fougner yard in Norway has already commenced work 
on its eighteenth ferro-concrete floating structure — a 
floating dock — while several vessels up to 1000 /tons 
dead-weight have been contracted for. Sister com- 
panies of the Fougner firm are in course of formation 
in England and America. M. Harald Alfsen, of the 
Norwegian company, has from the outset been con- 
vinced that ferro-concrete boats should built bottom 
uppermost, and by using only an inner shuttering, or 
only outer boarding, so far as the vertical sides are 
concerned. The vessel takes the water bottom up- 
ward, in the position in which it is cast, and is turned 
upright after launching. The article contains an illus- 
trated description of the ferro-concrete ship, Beton I. 

One of the completest and most conveniently ar- 
ranged special catalogues of second-hand books that 
have recently reached us is New Series No. 81, Zoo- 
logical, just 'issued^ by Messrs. John Wheldon and Co., 
38 Great Queen Street, W.C.2. It is divided into two 
parts — classified subjects and faunas of all countries — 
and should appeal to all zoological readers, being very 
easy of reference and containing many scarce works 
and others not easily obtainable at the present time, 
being of foreign origin. We notice that Me.ssrs. 
Wheldon are offering for sale a set of the Phil. Trans. 
of the Royal Society from 1665 -to 1913 ; Proceedings 
of the Royal Society from 1800 to 1916; the Ibis from 
1859 to 191^; Bulletin of the British Ornithologists’ 
Club, vols. 1. to xxxiv. ; Transactions of the Linnean 
Society from 1791 to 1916; a complete set of the 
Zoologist; and Nature from its commencement to 
1916. 

The new announcement list of the Cambridge Uni- 
versity Press contains the following books : — ‘‘The 
Theo^ of Electricity,” G. H. Livens; “British Glasses 
and their Employment in Agriculture,” S. F. Arm- 
strong, illustrated; “Instinct in Man; A Contribution 
to. the Psychology of Education,” Dr. J. Drever; 
“Locke’s Theoiy of Knowledge and its Historical 
Relations,^ Prof. J. Gibson; “Agriculture and the 
Land,” G. F. Bosworth fCambriage Industrial and 
Commerdal Series) ; and a new and revised edition of 
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“Manuring for Higher Crop Production,” Dr. E. J. 
Russell. 

A BOOK which should be of interest and value is 
announced by the Chiswick Press, viz. “The Ancient 
Earthworks of the New Forest,” descl*ibed and 
delineated in plans founded on the 25-in. -to-one>mile 
Ordnance Survey, with a coloured map showing the 
physical features of the ancient sites of the New Forest 
founded on the i-in.-to-one-mile Ordnance Survey, by 
H. Sumner. 

Messrs. Longmans and Co. announce a new edition 
of Sir YV. Crookes’s “The YVheat Problem,” contain- 
ing an additional chapter on '“ Future YVheat Supplies,” 
by Sir R. H. Rew, and an introduction by Lord 
Rhondda. 


OVR ASTRONOMICAL COLUMN. 


Ephemeris of Encke’s Comet. — ^The following 
ephemeris of Encke’s comet, which is due at perihelion 
on March 25, 191H, is given by M. Viljcv : — 


1917 

R. 4 . 

Decl. 

Log f 

I.«g A 


h. 

m. .s. 

0 4 



Oct. It 

23 

41 24 

+ 10 17*5 


0-1732 

15 


34 27 

9 37-9 



ly 


27 45 

8 57-2 

0-3757 

0- 1674 

23 


21 24 

8 16-4 



27 


15 29 

7 36 - 1 


0-1670 

31 


10 2 

6 57 0 



Nov. 4 


3 12 

6 197 

0-3473 

0-1709 

8 

23 

0 S 3 

5 44-7 



12 

22 

57 12 

5 12-6 


0-1780 

i6 


54 13 

4 43-6 



20 


51 53 

4 180 

0-3145 

0-1869 

24 


SO 9 

3 56 0 



28 


49 0 

3 37-6 


0-1964 

Dec. 2 


48 27 

3 22 9 



6 


48 29 

3 117 

0-2762 

0-2054 

10 


49 3 

3 4-2 



14 


50 8 

3 0-3 


0-2130 

18 


51 45 

2 59-9 



22 


53 SO 

3 2-9 

0-2307 

0-2188 

26 


56 22 

3 9-2 



30 

22 

59 19 

+ 3 i8*6 


0-2218 


The New Star in N.G.C. 6946. — A further account 
of the new star discovered by Ritchey in the spiral 
nebula N.G.C. /6946 (H. iv. 76 Cephei) has been given 
by Dr. Max Wolf (Astronomische Nachrichten, 
No. 4902), including a reproduction of a photograph 
taken with the Kdnigstuhl reflector on August 21. The 
region is very rich in faint stars, but the only B.D. staV 
in the neighbourhood is +59° 2662, magnitude 9*5, 
which is slightly preceding, and about 7' north of the 
cenfre of the nebula. The nova was identified by 
comparison with earlier photographs of the nebula, and 
its estimated position, for 1917*0, was R.A. 2oh. 33m. 
3*is., declination +59® 50' 15*. The central star of 
the nebula follows the nova by about 4*o5s., and is 
105' to the north. On August 21 the magnitude of the 
nova was estimated to be 13*5; on the photograph re- 
produced it appears to be less bright than the central 
star, but this is an illusion produced by the nebulosity 
about the latter, as in photographs taken with short 
exposures the nova was considerably the brighter. The 
nebula extends alraut & to 7' in the direction east and 
west, and the spirals exhibit a very complex knotted 
struciiure. The nova is situated near the southern end 
of an arm which runs obliquely from east to south 
of the central star. It was not possible to i^iotogra'ph 
the spectrum of the nova on account of the feeble 
luminosity. 
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WORK-HARDENED METALS. 

/^NE of the most interesting of the papers presented 
at the autumn meetiiw of the Institute of 
Metals was that by Prof. Jefihies, of the Case School 
of Applied Science, Cleveland, U.S..^. Hanriot came 
to the conclusion in 1912 that metals subjected to very 
high hydrostatic pressures, of the order of 10,000 kilo- 
grams per square centimetre, even though they under- 
went no change of shape, showed an increase of hard- 
ness (Brinell test). Although cubes of silver, copper, 
and aluminium showed a considerable increase of 
ball-hardness in these experiments, he decided that in 
no case were they appreciably deformed, and that the 
pressure was sufficient for hard-hammering the metals 
without deformation. Prof. Jeffries reviews this work, 
and has repeated the experiments. Tests were carried 
out by Dr. Bridgman with pure aluminium and an 
alloy containing 88 per cent, of aluminium and 12 per 
cent, of copper, in the form of cylinders 7/16 in. 
diameter by i in. long, the dimensions of which were 
accurately measured. The tensile strengths and 

scleroscope hardness values of the materials were 

determined with the following results : — 

'Vensile stress Scleroscope 
lb. per sq. in. hardness 

Aluminium 14,8^ ... 6*5 

Aluminium-copper alloy ... $t,9So ... 24*0 

Cylinders of each kind of metal were then exposed 
to a maximum pressure of 12,400 kg. per sq. cm. at 
25° C., the transmitting liquid being petroleum ether 
mixed with kerosene. The pressure was maintained 
at the maximum for twenty minutes, and the total 
period of the test was about 2^ hours. The cylinders 
were then measured and found to be unaltered in 
size, and the following results were obtained in the 
subsequent tests : 

Tensile stress Scleroscope 
lb. per sq. in. hardness 

Alumjnium 14.300 ... 6*5 

Alupiinium-copper alloy ... 27,300 ... 240 

In the case of the alloy the threads were stripped 
at the stress specified, and the specimen was un- 
broken. Similar experiments at 40° C., using kero- 
sene alone as the transmitting medium, gave a similar 
result, except for a slight increase of tenacity, and 
no alteration in structure was observed. These results 
contradict those of Hanriot, who found a 30 per cent, 
increase of ball-hardness in the case of aluminium 
under a hydrostatic pressure lower than the above. 
Bridgman directs attention to the fact that Hanriot 
used vaseline to transmit the pressure, and that this 
freezes hard under pressure, so that at the higher 
pressure.^ the stress applied was not hydrostatic. This 
explanation is plausible. Prof. Jeffries concludes from 
these and other tests ^ that the hardness of metals 
cannot be increased without permanent deformations 
unless such an increase in hardness is due to an 
allotropic change. The latter might, of course, cause 
either an increase or a decrease in hardness. As all 
Hanriot’s results pointed to an increase of hardness it 
is probable that tnere was slight permanent deforma- 
tion which he did not detect, and that this w'as the 
immediate cause of the increase. 

In spite of the large number of researches, which 
have been carried out, both on the purely scientific 
and technical aspects .of the annealing of work- 
hardened metals and alloys, the subject still presents 
'features which require more detailed investigation than 
they^ have yet received. ^ The laws of annealing are 
considerably more complicated than the early investi- 
gators suspected. Especially does this apply to the 
first effects liable to be produced by heating. That in 
certain cases a hardening of the metal or/ alloy is 
protjiucedji^ as measured by the tensile and ball-hardness 
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tests, must be regarded as established by the work of 
Charpy, Bengough and Hudson, Mathewson and 
Phillips and Inompson. Moreover, according to Howe, 
the first effect of slight heating in the case of iron 
may be either a softening or a hardening, depending 
on the intensity of the previous deformation, and in 
his view at least two agencies are at work in pro- 
ducing these results. 

Prof. Carpenter and Mr. Taverner, of the Royal 
School of Mines, have investigated the way in which 
the tenacity of cold-worked aluminium of one par- 
ticular degree of hardness is affected after the applica- 
tion of heat at various temperatures, and for periods 
of time very much longer than any that have been 
employed in any previous investigations. They find 
that the effect of heat at temperatures from 
55o°-too‘^ C. inclusive is to cause a very rapid soften- 
ing or the metal, and that the same ultimate value of 
tenacity is reached in all cases. Softening is complete 
in ninety-six hours, and nearly the whole of this 
occurs in the first hour of the test. At 250° C.- the 
rate of softening, while still considerable, is much less 
rapid. Between 600 and 800 hours are required for 
complete softening, and here also the same ultimate 
value of tenacity is reached as at higher temperatures. 

From 200® to 100® C. inclusive the rate of softening 
is slow, and as the temperature of 100'^ is approached,- 
very slow. The actual sequence of changes can be 
classified conveniently under three heads : — (i) A com- 
paratively rapid drop in tenacity in the first hour. 
(2) A tendency either to cease falling or actually to 
rise, such rise, in one case only, bringing the tenacity 
up to the original value. This period is in most cases 
completed in about too hours. (3) A relatively very 
slow fall of tenacity which is maintained on the whole 
steadily. These tests are still in progress. Assum- 
ing the present rate of loss of work-hardness to be 
maintained, and that the metal ultimately reaches the 
same tenacity as specimens tested at the higher tem- 
peratures, periods of the order of from one to three 
years will be required for completion. The fluctua- 
tions in the tenacity values referred to under (2) appear 
to be well established. Similar fluctuations in the rate 
of solution of hard-worked aluminium-sheet had pre- 
viously been recorded by Seligman and Williams. 
The authors have also shown that the cold-rolled 
aluminium loses a considerable part of its work-hard- 
ness, in the temperature range 200® to 100® C., with 
scarcely any recovery of plasticity as judged by the 
elongation test. H. C. H. C. 


BRILLIANT FIREBALL OF OCTOBER i. 

M eteors of the largest type exhibit a propensity 
to appear in the twilight of early evening. On 
Monday, October i, at 6.37 p.m., a splendid object of 
this class presented itseli, moving slowly along an 
extended flight in a south to north direction. It was. 
observed by a large number of persons in various parts 
of the country, and descriptions have been received 
from places so wide apart as Weston-super-Mare, 
Somerset, and the extreme North of England. 

■The accounts to hand ard not, as usual in such 
cases, in perfect agreement, but some of them are 
excellent, and form a good basis for determining the 
meteor’s real path in the air. The Rev. Canon J. M. 
Wilson observed the meteor from Worcester, and de- 
scribes its flight as from 40® £. of N., alt. 15® to 18®, to 
5® E. of N., and alt. 5®. Duration about 2J sec. for 
the section of path he viewed. The Rev. J. Dunn<,of 
Weston-super-Mare, describes the fireball as very bril- 
liant, passing just above Capella.^ It was visiUe fdr 
five seconds; the bead was some teniminutes; df ^ in 
diameter, and it threw off a short^ reddish trsnl cA 
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^arks. Mr, H. J. Woodall saw the fireball from 
Oldham, and says it was in a direction o® N. of E., 
and falling towards N. at an angle of 30 . The Rev. 
Watson Stratton, writing from Goole, Yorks, gives 
the path as from N.N.E., nearly as high as Polaris, 
to a point a few degrees W. of N., and about alt. 12®. 
Mr. Philip Burtt was at Penrith Station, and viewed 
the meteor as it descended and terminated its career 
just to the right of the moon. It was of a rich yellow 
colour. Mr. T. J. Moore reports from Doncaster that 
the direction was from E.N.E. to N.N.W., and that 
about one minute after the object had passed a very 
loud explosion was heard. 

Many other accounts from Liverpool, Grantham 
(Notts), and other places might be quoted. Spectators 
agree as to the remarkable brilliancy of the object, and 
state that it aroused apprehension in cases where its 
real nature was not understood. 

1 have computed the real path as follows : — 

Height at appearance, 56 miles over 4 miles E. of 
Boston, Lincolnshire. 

Height at disappearance, 19 miles over 15 miles N. 
of Stanhope, Durham. 

Length of luminous course, 160 miles. 

Velocity per second, 23 miles. 

Radiant point, 320®— 22° in Capricornus. 

The Rev. J. Dunn’s estimate of the diameter would 
give the dimensions a3 half a mile, but this included 
the flaming effect and glare. Probably the solid 
nucleus was not many inches in diameter. As to the 
sound heard at Doncaster, it came too quickly for it 
to have been a meteoric effect. 

Another fireball was seen on September 23. It lit up 
the sky, and was directed from a radiant at about 
322® — 23°, and probably belonged to the same system 
as the more recent one of October i. Observations of 
the^ latter are still coming in, and it may be found 
desirable slightly to alter the results above given. A 
second fireball was seen on the same night at 10.46. 
Its radiant appears to have been at 351° -4- 2®, and its 
height seventy-six to forty-one miles. 

W. F. Denning. 

THE TASK OF BRITISH AGRICULTURE. 

'T'HE speech of the President of the Board of Agri- 
culture at Darlington on October 5 calls for the 
widest attention as an authoritative pronouncement on 
the present situation of British agriculture in relation 
to the need for increased food production. The 
exigencies of a long war have imposed upon the 
British farmer the duty, on one hand, of securing a 
greatly increased production of bread-corn and pota- 
toes, and, on the other, of maintaining the supplies 
of milk and meat. The ideal placed before him by 
the Board of Agriculture in the first place is an in- 
crease of 3,000,000 acres under grain, potatoes, and 
roots, to be obtained partly from existing arable land 
and partly by ploughmg up pasture. To secure this 
end the Government is prepared to help, and Mr. 
Prothero outlined how much has already been done in 
the wav of guaranteed prices for corn, extension of 
ci^it facilities, supply of soldier and women labour, 
increased supplies and controlled prices of fertilisers, 
supply of horses, ploughs, and ploughmen, and further 
of mechanical tractors. Of the last-named 1500 are 
already at. work, and it is hoped that by February next 
the number will have increase more than fourfold. 
A timely warning was given, however, that the tractor 
in- its present stage of develbpmeid; must be regarded 
as the least effident of ploughing implements, and 
should be used preferably for ^ l^liteH work. 

• On the question of the ihaintenahee of the milk 
supply Mr. Prothero urged that with the reasonable 
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scale of prices fixed for milk and the efforts l^ing 
made to secure reduced prices for feeding-stuffs and 
a preferential call upon suppliest the dairy farmer was 
being fairly treated, and should endeavour to sur- 
mount his difficulties by securing greater economy in 
the use of food and an increased average milk output 
per cow. 

On the subject of beef production Mr.'Prothero did 
not conceal his apprehension that the scale of prices 
fixed by the Food Controller for the winter would not 
only gravely imperil our meat supplies, but would 
even operate adversely against corn production. From 
his practical experience he was convinced that current 

? trices left little margin of profit, if any, for the arable 
armer, who feeds and fattens cattle for the winter 
market. A price of 60s. per cwt. live weight for stall- 
fed cattle puts a premium on grass as the cheapest 
form of cattle-feeding, and thus renders the farmer more 
reluctant than ever to plough up grass; it penalises 
stall-feeding on arable farms, and so tends to diminish 
the supply of manure for the needed corn crops. We 
are glad to see, therefore, the announcement in Wed- 
nesday’s Times that the War Cabinet has conceded the 
appeal of the farmers for a revision of the scale of 
maximum prices fixed some months ago for home- 
killed beef for the Army. Under the sliding-scale of 
prices for live cattle, as originally announced, the price 
for home-killed beef fell from 74s. per live cwt. in 
September to 72^. in October, 67s. in November and 
December, and 60s. from January i, 1918. It has 
now been decided that the November and December 
price of 67s. shall continue until July i, 1918, and that 
the 60s. maximum shall then come into force for the 
rest of the year. 

At the best, with the reduced supplies of feeding-stuff s, 
it will be difficult to avoid a serious shortage of meat in 
May and June next year. We must not be driven to 
slaughter more cows or veal calves; we cannot depend | 
upon an increased import of meat; the only safeguard 
within our control is a reduction in our consumption 
of meat, and this must be pressed for more and more 
insistently. The eloquent appeal to farmers in the 
closing part of Mr. Prothero’s speech will assuredly 
not fall on deaf ears, but it is equally necessary that 
the public shall realise their difficulties and extend to 
them the sympathy which no section of the community 
more rightly deserves. 


CHEMICAL LABORATORY PORCELAIN.^ 

'T' HE first attempts to make porcelain in Europe 

■■■ were undoubtedly in imitation of the Chinese 
porcelain im^lrted into Europe by the Dutch, English, 
and French East India Companies about 1673. 

Its beautiful whiteness, its thinness, its translucenc^, 
its close vitreous fracture, apart from, and also m 
conjunction with, its decoration, at once appealed to 
and obtained the admiration and emulation of the 
Europeans. 

The story of the struggle in the attempt tp repro- 
duce it is not within ^ scope of this paper, but 
suffice it to say that it was accomplished in t^rmany 
by Bottcher about 1706-18, and in England by Cook-, 
worthy, of , Plymouth, about 1767. 

The’ one ' factory continued for the reason that not 
pnly were the products excellent, but the financial sue* 
cess was not the main object, while the other had to 
bear its own losses, and though there was considerable 
promise of success, the financial aspect of the under-, 
taking was a cantplete failure. It is well, then, at the 
outset to note that we do not owe the origin of the 
porcelain to the Continehtai potters, but to the Chinese, 

1 AbrMsed from « Mfmr md nt the Mimml meetins of Uib SccMtjr of 
ClMiidiealI^adusnyi»'Jttly,il-aosbyMr<HanryW«tkin.- 
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Chinese porcelain being at that time the only trans- 
lucent pottery in existence, there can be no wonder 
about the admiration it called forth'. 

It cannot be surprising, then, ‘ that the English 
potters were very anxious to produce such a bqdy, and 
if that object could be attained, the means by which 
it was achieved were secondary matters, and we find 
that instead of continuing the manufacture of hard- 
paste porcelain, they produced, about the end of the 
eighteenth century, (i) a beautiful white earthenware 
which for generations secured the market of the world, 
and made it possible to replace almost all other pottery 
for domestic purposes ; (2) a translucent white porcelain 
similar to the Chinese, by the use of other materials 
and methods, equally beautiful, which for more than 
a century has held its own amongst all other porce- 
lain productions, an^J is generally known as bone china. 

The ceramic productions of the world as regards 
their bodies or paste, apart altogether from decorative 
effects, vary from goods made from the coarsest to the 
finest clays, through almost every variety of texture, by 
admixture of the natural clay with other materials, 
such as sand, flint, barytes, fclspathic rock, etc. From 
these materials were produced at one end of the scale 
the cinerary urns of our great ancestors, and, at the 
other end, the excellent hard-paste porcelain which we 
are considering to-day. 

The marvellous difference in the productions of^ the 
various peoples of the world may probably be explained 
by the general assertion that the potters have from 
the very earliest times wprked with the materials they 
had at hand. The cinerary urns of the ancient Britons 
were made from natural clays. 

The Staffordshire potters used, at first, natural clays, 
found cropping up simultaneously with the coal, and 
afterwards improved the colour and texture of the 
product by the addition of, first, fireclay, then Devon 
1 and Cornish clay, and calcined flint. Messrs. Eler 
' Bros, used the red marl of the Burslem district for . 
their fine red ware. Bottcher, of Germany, at first 
made red ware from local clays, etc., and afterwards 
porcelain from the white clays or kaolin, and pegma- 
tite. 

The Chinese for centuries had been working with 
their natural materials, kaolin and petuntze, and from 
these produced their fine porcelain. Some of these 
various clays naturally required a much greater heat 
than others to produce hard vitreous bodies. 

These varying conditions with regard to materials 
to the hand of the potter, when means of communica- 
tion were so restricted, necessarily involved very varied 
methods of manufacture. The materials differing so 
essentiallv from each other naturalljr re<|uired very 
varying degrees of heat necessary to bring to maturity. 

The kaolin and petuntze used by the Chine.se would 
require a much higher temperature to mature than 
the clays, etc., used in other countries at the time. 
The exact temperature would not be found at once, 
and in working out the same an observant potte.r could 
not fail to notice the changes taking place in the fired 
material in regard to vitrification, translucen^, and 
finally distortion at the various temperatures. Thus in 
all probability, without any more scientific knowledge 
whatever than careful observation, the fine product 
of that time would be produced which even now 
(centuries later) is the object of our research. 

While the Chinese were for centuries making the 
most suitable material in the world for chemical labora. 
tory ware, they had no use for such, and consequently 
did not make it. It was only with the advance of 
scientific chemical knowledge in Europe that the need 
was felt for the various porcelain accessories that were 
then caHed into use. 

|t^:is not surprising, therefore, that Germany and 
I^l|^hc^',^ving continued making the Chinese type of 
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porcelain, should have applied themselves to this par- 
ticular demand, and while the English porcelain manu- 
facturers were busy on their own particular class of 
porcelains the}’ should have almost entirely secured 
the trade of the world in this branch. • 

With the cessation of the importation of Continental 
porcelain into this country came the call to the English 
potter, and, as might have been expected, it was not 
every manufacturer that would listen to the call ; 
'neither was it needful that he should. 

There was no very tempting offer of any lucrative 
opening in the new business, and a potter must be 
more tempted by patriotism to his country, and a desire 
to meet its neeJs, than by Immediate prospective finan- 
cial success. 

It is almost impossible td give a definition of chem- 
ical porcelain which could gener^ly be regarded as 
entirely satisfactory. When first porcelain was intro- 
duced into Europe, its translucency was sufficient to 
differentiate it from all other ceramic productions of 
that period. 

We have seen that in the attempts to produce a simi- 
lar porcelain in Great Britain and on the Continent other 
kinds of translucent pottery were discovered, which are 
known under other names, such as bone china, soft- 
paste porcelain, etc., the first of which for more 
than a century has held its own amongst the finest 
productions of the world. 

It is quite clear, then, that what was once the pre- 
dominant and characteristic definition of Chinese and 
Continental hard-paste porcelain is so no longer, and 
translucency alone could never be regarded as the 
guarantee of chemical porcelain. Translucency is only 
one of the properties of porcelain, and that rather of 
beauty than utility, as evidenced by the fact that so 
much of the beautiful translucent porcelain of England 
has been found useless for the purposes we have in our 
minds at the moment. 

More than 150 years’ experience of the manufacture 
of hard-paste porcelain at the State-supported Royal 
Factory of Berlin, the experience of which was placed 
at the disposal of the porcelain trade of Germany, 
gave it a tremendous advantage over the English manu- 
facturer. It was therefore no light task for an English 
manufacturer, minus that experience, under entirely 
different conditions, with all the models and moulds 
to prepare, to attempt the task. Some three or four 
English manufacturers, however, have attempted the 
same with very considerable success. 

While I cannot speak with any degree of confidence 
in relation to the manufacture or supply of other fac- 
tories than our own, I think I may safely say that 
there is now no very serious occasion to go abroad for 
any of the chemical porcelain accessories needed in this 
country. 

In spite of all the difficulties surrounding the 
problem, English samples were in the hands of the 
dealers for testing purposes in November, 1914. On 
January 20, 1915, deliveries were commenced. The 
permanent .success of the venture for all the firms 
concerned will depend upon the behaviour in use. 

Doubtless demand will be made upon our manufac- 
turers, from time to time, for very special articles, 
such as the condensing worms as shown in the Royal 
Berlin Catalogue, p. 107, but if our Government will 
behave towards British potters as Continental countries 
have done to theirs, such articles will be made by 
special assistance. 

We cannot refrain from expressing a sense of satis- 
faction that something has already been done by mak- 
ing a grant of 10.000^. to the North Staffs, Technical 
School, Stoke-on-Trent, for experimental wotjc in con- 
nection vith hard-paste porcelain, mid ea^misive scien- 
tific research work in that direction is tfeing 
out under the superintendence of Dr. Mellor.^ ' 
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With regard to the future of the trade, it may be 
well to r^eat that the English potters for two years 
now have supplied Great Britain with nearly all that 
has been needed for scientific work, as also for chem- 
ical processes in connection with the war. The cry, 
therefore, that it cannot be done is no longer ad- 
missible. 

We may not at present have succeeded in making 
anything superior to the German production, but 1 
venture to say that in much less time than chemical 
hard-paste porcelain has been manufactured oiir coun- 
try will be making something superior. 

Much will depend on conditions prevailing after the 
war as to the permanent success of the undertaking. 
That there will be a keen fight for the trade need 
scarcely be said. The Gennans will not very willingly 
relinquish their hold upon a trade they have held so 
long. Other countries also will compete. France, 
Denmark, Japan, and Russia have already commenced 
to supply, and the Engineer says : — “ Like this coun- 
try, America, prior to the war, depended upon Ger- 
many for porcelain articles used in chemical work, 
and especially for laboratorv work. Since the war the 
German supply has ceased, and much inconvenience 
was caused to chemists across the Atlantic. To-day, 
however, we learn that American pottery manufac- 
turers are producing porcelain equal to any produced 
in Germany.” 

The aim of the English potter in relation to this 
matter should be not slavishly to copy the hard-paste 
porcelain, but rather to follow the method pursued in 
the past, viz. to produce his own particular type of 
porcelain ; but in this case it should be a porcelain 
suited to the particular requirements. The occasion 
is ripe for the introduction of something better than 
anything yet produced, and whatever the slight differ- 
ence as to the colour and the degree of translucency, 
the main endeavour should be to produce a porcelain 
that w’ill fulfil the requirements demanded of it. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — The Rev. T. C. Fitzpatrick, president 
of Queens’ College, who has held the office of Vice- 
Chancellor during the past two years, made, in accord- 
ance with the usual custom, an address to the Senate 
on vacating this office on the first day of the Michael- 
mas term. He referred to the loss which the Univer- 
sity had sustained during the past academic year 
, through the death of, amongst others, Mr. Charles 
I Smith, master of Sidney Sussex College; Prof. T. 
I McKenny Hughes, who had held the- Woodwardian 
professorship since 1873 ; Dr. W. H. Besant, the oldest 
iving Senior Wrangler; Dr. Keith Lucas, who lost 
lis life by an aeroplane accident; and Mr. W. E. Hart- 
ey, first assistant at the Observatory, who was killed 
in the explosion on H.M.S. Vanguard, He reported 
that the work of all the departments of the University 
had been maintained during the past year, though 
the number of students had again decreased. There 
were in residence in the Michaelmas term of 1916 444 
undergraduates, as against 825 in the Michaelmas term 
of 1915. The number of Cambridge men on service 
had increased to 14,450. The list of killed now num- 
bered 1872, of wounded and missing 2622. 
The honours won numbered 2855, and in- 

cluded eight V.C.’s, 210 D.S. 0 .’ 8 , and 729 
M.C.'s. Besides those seeing with the forces, 
many m^nibers of the electoral roll were engaged on 
war service of various kinds. 

Among the reports approved by the Senate during 
the year was an amended report on degrees for re- 
search, including recbmtnendations which were hot in 
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the first report for the establishment of degrees of 
Litt.B. and Sc.B., and the shortening by one year of 
the period required to elapse before admission to a 
degree conferring membership of the Senate. It was 
pointed out that the question of research degrees was 
bound up with the question of the residence of students 
from other universities for a limited period, and that 
the needs of such students called for sympathetic and 
generous treatment by the University. 

With regard to the Previous Examination, wklch 
had been the subject during the past year of no fewer 
than six reports, two of them dealing with the question 
of compulsory Greek, now under consideration by a 
reconstituted Previous Examination Syndicate, the 
Vice-Chancellor urged that it was time that the method 
of exemption from this examination should be simpli- 
fied, and pointed out that this simplification was ren- 
dered the more easy as the various examining bodies 
had recently established examinations for certificates 
on common lines. Various educational bodies were 
asking for simplification, and one and all demanded 
the abolition of compulsory Greek. He hoped that 
one way in which the University woulcf mark the 
conclusion of the war would be by asking of candidates 
for admission only whether they had had a sufficient 
education, and not as to w'hether they could qualify 
in particular subjects. 

The Financial Board had reported that the estimated 
income of the Chest for 1917 was 20,400!'., a decrease 
of 60 per cent, from the pre-war income, whilst the 
expenditure was estimated at 36,200!. The board in 
its report had indicated how the deficiency might be 
met. The financial position of the University was 
better than had been expected, but, even if the income 
of the University after the >\^ar reached the pre-war 
standard, it would be insufficient to meet the claims 
for future expenditure. Returns made by the Special 
Boards of Studies indicated that large increases in 
annual and capital expenditure must be expected if the 
University was to meet the claims that might be made 
upon it as a place of teaching and research. Con- 
tributions from the colleges to the Common University 
jPund to raise the statutable amount of 30,000!. had 
increased from loj! per cent, in 1915 to 12^ in 1917; 
this gave* some indication of the effects of the war on 
the incomes of the colleges. 

The new Vice-Chancellor, Dr. Shipley, master of 
Christ’s College, was prevented by indisposition from 
being present at the Senate House, and was admitted 
at the lodge of Christ’s College. 

Oxford. — The Herbert Spencer lecture will be de- 
livered in English bv Prof. Erhile Boutroux on Satur- 
day, October 20. TThe, subject will be “The Relation 
between Thought and Action from the German and 
from the Classical Point of View.’’ 

The Rev. H. E. D. Blakiston, president of Trinity, 
has been appointed Vice-Chancellor for the ensuing 
year. 

St. Andrews. — Prof. D’Arcy W. Thompson, pro- 
fessor of natural history, University College, .Dundee, 
has been appointed to the chair of natural History at 
St. Andrews, in succession to Prof. W. C. McIntosh, 
who has just retired. 

At University Collie (University of London) a ‘ 
course of six lectures pn “ Coals, Peats, and Some Oil 
Shales : their Origin, Structure, and Significance, 
Palaeobotanical and Otherwise,*' will be given by Dr. 
Marie Stopes on Tuesdays from October 16 to Novem- 
ber 21, at 3 p.m. The lectui^s will deal with micro- 
scopic evidence in ebme detail, and will be specially 
adapted to students of botany :and geology,, out are 
open to the general public interested in coal. 
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Prof. F. J. Cheshire, director of the Department of 
Technical Optics in the Imperial College of Science and 
Technology, South Kensington; S.W., has been ap- 
pointed honorary head of the Technical Optics Depart- 
ment of the Northampton Polytechnic, Clerkenwell, in 
accordance with the schemes of the Board of Education 
and of the London County Council for the provision of 
instruction in technical optics. These schemes may now , 
therefore, be regarded as definitely and full^ launched, 
and it is not too much to hope that in view of the 
careful consideration given to their elaboration their 
effect upon the training of present and future genera- 
tions of optical workers will be an important factor in 
replacing the optical trade of this country in the lead- 
ing position which it occupied until about the last 
quarter of the nineteenth century. 

Mr. T. Ll. HumberstokE, secretary of the com- 
mittee of the Education Reform Council concerned with 
university education, writes with reference to the com- 
ment of our reviewer on the report of the council 
(Nature, September 27, p. 61) that the section 
of the report dealing with universities “ speaks too 
much from the London point of view.” He urges that 
as the report deals only with questions of general 
interest, there is no peculiarly London aspect. Our 
reviewer points out in reply that the Universities of 
Oxford and Cambridge, as well as the newer provin- 
cial universities, were not strongly represented on the 
committee referred to, and he suggests that the 
statesmanlike policy to have adopted would have been 
to secure well-chosen representatives from these uni- 
versities so as to obtain from them an adequate expres-^ 
sion of the desirable and practicable reforms at their 
respective universities. Reforms at the various univer- 
sities will, he believes, prove to be most salutary and 
productive when they arise from within, and the surest 
plan, even if' more difficult of attainment, is to create 
the appropriate impetus at the universities themselves, 
rather than to attempt to impose changes from outside. 

In an address on organisation of business and the 
development of the resources of the British Empire at 
the opening of the School of Pharmacy of the Phar- 
maceutical Society, Lt.-Col. Harrison, C.M.G., ex- 
pressed his opinion that one of the most important 
problems that civilisation has to solve is how to secure 
the economy and efficiency of thorough organisation of 
the production and distribution of commodities of all 
kinds. In pharmacy this organisation has been taking 
place but slowly, and it is essential that it should be 
undertaken without delay by pharnlacists themselves. 
A curriculum of study should be made compulsory, and 
the scientific standard raised so that pharmacists may 
take the place to which they are entitled. The num- 
ber of women entering pharmacy has been steadily 
increasing, especially since the outbreak of war, and 
they havQkbeen filling the places of men who have been 
called to the colours. While women make excellent 
students, they are too prone to yield to authority and 
arc indisposed to make indq>endent experiments on 
their own initiative, without which progress in science 
is difficult. Teachers of women students should, there- 
fore, do their best to instil into their students the spirit 
of investigation and research, and to develop their 
faculty of criticism. 

~ Last w’eek Lord Sydenham, presiding at a meeting 
of the Women’s Indian Study Association, raised again 
the urgent question of the education of women in 
India. The results as disclosed at the census of 1911 
are sufficientlv deplorable. Only thirteen females per 
mille attain tne low standard of literacy prescribed for 
the enumeration. Sir E. Gait, reviewing these figures, 
found some comfort in the consideration that the pro- 
pi^tion pf literates af the age period fifteen-twenty it 
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now much greater than at fhe higher ages« “ Until 
'recently, very little encouragement was given to 
females to keep up their previously acquired knowledge 
after marriage, and many soon forgot what they had 
learned at school. But the main reason no doubt fs 
that at the present time education is spreading very 
rapidly amongst them, and the number which is being 
taught in the schools is very much larger than even a 
decade ago.” Female education is checked by the 
seclusion of women m the higher classes and by^ the 
early age of marriage. The results of this prevailing 
ignorance are shown in the high death-rate among 
young women, due to want of fresh air, inefficient 
midwifery, hard work at the critical period of life, and 
neglect of girl babies due to hypergamy. As Miss 
Boyd, the secretary of the Women’s University Settle- 
ment, Bombay, pointed out, the Indian woman in 
childbirth has less chance of life than a soldier on the 
battlefield. Lord Sydenham remarked that nothing 
had touched the Indian soldiers in France and Belgium 
more than seeing how the women helped the men in 
those countries. More active sympathy between Eng- 
lish ladies in India towards their native sisters, leading 
to the establishment of women’s clubs, zenana visiting, 
employment of Indian women in the medical and nurs- 
ing professions, etc., is greatly to be desired. At the pre- 
sent time the way is open, without any violent disturb- 
ance of existing social conditions, to ameliorate the 
condition of women and children in our Ind^n Empire. 

r ■ ■■■ . 

SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, September 24.--M. Camille 
Jordan in the, chair. — G. Sizes: Practical modifications 
of the “law of resonance of sonorous bodies” and 
correction to the note on Chinese gongs. — M. Travers : 

A new separation of tin and tungsten in wolframs 
containing tin. The mineral is fused with sodium 
sulphite, the aqueous solution slightly acidified, and 
the impure stannous sulphide, which is free from 
tungsten, filtered off. The tungsten is determined in 
a separate sample, opening up with sodium sulphite 
fusion as before. — M. ^adoain ; A new disease of 
Clupea sprat ta-, caused by a parasitic Copepod, 
Cernoeenicus sardinac.—V. wliitrebsrt ; The gastrula of 
Scyllium canicula. — L. Laplcque : The separadon of bran 
and the food yield of wheat. The calorific value, and 
hence the food value, of bread increase with th? 
amount of bran extracted in the process of milling, so 
that white bread is more nutritious than wholemeal, 
bread. It is pointed out, however, that, taking into 
account the percentage of white flour obtained for a 
given weight of wheat, a higher nutritive value is 
obtained with a wholemeal bread, since white flour 
rejects about 28 per cent, of the whggt. The 85 per 
cent, extraction now practised in Fllbcc appears to 
be beneficial, — G. .-V. Le Roy; The use of glucosates 
of lime in bread-making. Glucosates of lime may b® 
employed with advantage, from the points of view of 
taste and keeping power in the place of lime-water, for 
improving bread made from flour containing a high 
proportion of bran, such as the 85 per cent, extraction 
in current use. 
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Through Lapland with Skis and Reindeer, with 
some Account of Ancient Lapland and the Murman' 
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TT was remarked by Prof. W. J; Pope, ra an 

address to which we referred last week, that 
if suitable provision had been made by the State 
for the pursuit of. sci^fttific research twenty years 
ago we should have been saved from the horrors 
of the present conflict. He asked why the Govern- 
ment did not then make the experiment which it has 
now undertaken by the establishment of a Depart- 
ment of Scientific and Industrial Research with an 
endowment of i,ooo,oool. The answer to the 
question is that our statesmen have never had 
sufficient knowledge of science to understand its 
relation to national advancement or sufficient faith 
in scientific discovery to believe that provision for 
it would ultimately benefit the community both 
industrially and politically. The public mind has 
been awakened to the essential value of research 
in all progressive industries, and every manifesto 
recently issued by'organisations concerned with the 
future development of British trade insists upon its 
importance. Principles which have been persist- 
ently urged in these columns by a couple of 
generations of scientific men are now being pro- 
claimed from the housetops and are heard in the 
highways, with the result that our political leaders 
are beginning to follow them. 

There is much reason for satisfaction at this 
change of front, even though it be at long last. 
The official attitude is now vastly different from 
that of the Lords Commissioners of H.M. Trea- 
sury in 1872, when the British Association asked 
for a grant of 150/. to complete the reductioh of 
tidal observations upon which the association 
itself had expended four times that amount. Their 
lx>rdships, after giving “anxious attention” to 
the memorial, regretted that the sum required 
could not be appropriated out of the public funds of 
this, sea-girt isle for tidal investigation’s, becaiise, 
if the request were granted, “it would be impos- 
sible to refuse to contribute towards the numerous 
other objects which men of eminence may desire 
to treat scientifically.” Such was the position of 
State support of science in England inP 1872 ; and 
the example shows how much remained to 
done to bring about the change represented by the 
establishment of ‘ the Department of Scientific 
and Industrial Research. 

prof. Pope asked why this department was not 
instituted by the Statib twenty years ^o, but he 
Should h^Ve ,sai 4 more than forty years, fO^^ 
one of the chief recohimendation^ the 
Royal Cohimlssion appoint^ in ^870 was 
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that a State Council of Science, presided 
over by a Minister of Science, should be estab- 
lished. The Commission was appointed with the 
seventh Duke of Devonshire as chairman and Sir 
Norman Lockyer as secretary, while among other 
members were Huxley, Sir G. G. Stokes, and the 
first Lord Avebury. The whole position of science 
in the United Kingdom was surveyed in the 
volumes of the Report of the Commission issued 
from 1871 to 1875 ; and it was the unanimous 
opinion of the Commissioners that a special depart- 
ment of State should be entrusted with the duty 
of promoting the scientific interests of the country. 
The suggested Council of Science was not intended 
solely to look after the interests of purely scientific 
research, but to bring to scientific tests, and advise 
upon, all Government projects in which scientific 
principles are involved. The great majority of 
the witnesses examined upon this point were 
entirely in favour of the establishment of a 
Council and Minister of Science. 

I'he decided conviction was also expressed by 
the Science Commission of 1870 that one of the 
most efficient methods by which the Government 
could further research in this country was by the 
establishment of public laboratories for the pur- 
suit of investigations in connection with the vary- 
ing and ever-multiplying departments of physics, 
chemistry, biology, and other branches of science. 
Even at that time great laboratories had been 
erected at Berlin, Leipzig, Bonn, Aix-Ia-Chapelle, 
Karlsruhe, Stuttgart, and other places at the 
expense of the State, and special provision had 
been made in them for original scientific research, 
while nothing of the •kind was done in our own 
country; and thus the main sources of new trades 
and improvements in manufactures remained 
undeveloped. The view then taken, and not alto- 
gether unknown even at the present time, was that 
the more science was left to itself the better for it. 
Mr. Gladstone, indeed, termed the intervention of 
the State as “^terference ” with science, cal- 
culated to discourage individual exertion, and so 
obstruct discovery and progress. A completely 
different view was taken by Lord Salisbury, who, 
in his evidence before the Science Commission, 
remarked ; “ Research is unremunerative'; but it is 
highly desirable that it be pursued, and there- 
fore the community must be contept that funds 
shofild be set aside to be given, without any 
immediate and calbulable return in work, to those 
by whom the research is to be pursued.” 

. We have waited more than forty years for this 
necessary endowment of research, and the country 
has lost incalculable millions because no states- 
man had sufliicient foresight *to take lieed of the 
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warning and advice of sclentiiic men at'a time 
when profitable action was clearly indicated. 

After the publication of the Report of the Science 
Commission the Government had no excuse 
for neglect to remedy the evils brought under its 
notice. It was remarked in Nature of March a6^ 
18^4: “If nM^ns are not forthwith taken to 
oilganise our public museums and institutions for 
scientific research and instruction on some intelli- 

M 

jgfent system, to supplement their lamentable defi- 
ciencies, and make them as widely beneficial to 
the advancement of science in all its departments 
and conducive to the highest instruction of the 
public as they are calculated to be, it can no longer 
be set down to ignorance, but to an utter disregard 
of the highest welfare of the country. In this direo 
^tion the Government has a chance of distinguishing 
itself and winning fot itself an enduring and worthy 
popularity ; let it lose no time in showing its wis- 
dom by appointing a responsible Minister of Edu- 
cation, whose duty it will be to keep all our public 
scientific and educational institutions up to the 
highest pitch of efficiency, to re-organise them 
upon &ome common basis, and to see that the 
progress of research in all branches of science is 
not hampered by the want of. adequate means for 
its pursuit.” 

It is scarcely necessary to remind readers of 
Nature that though the case for national care of 
scientific research* was stated as convincingly as 
it could be by the leaders of science forty years 
ago, politicians turned deaf ears to their pleadings. 
It is true that a grant of loool. for scientific 
investigations was included in the Estimates from 
1855 to 1881, and that in 1876 a further grant of 
4000I. was voted for the payment of personal 
allowances to men engaged in research, but this 
latter grant represented the whole response of the 
Government to the recommendations of the Royal 
Commission on Science. Since 1882 the grant 
loooI., which was provided under the Vote for 
Learned Societies, has been discontinued, and that 


ject 'was made Sir Norman Lockyer in his 
presidential address to tHe British Association in 
1903. Then, as thirty years earlier in the Report 
of the Science Commission, a convincing case was 
presented for the State' endowment of universities 
on a scale which would make our facilities for 
highest education and research comparable with 
those of our chief competitors. As a natural out- 
come of this appeal, the Treasury grant to 
universities and colleges in England and Wales 
was doubled in the following year, and further 
increased later, until it reached the present amount 
of about 20o,oool. a year instead of the 28,500!. 
available in 1903. But even this increased sub- 
sidy is less than the ordinary annual State endow- 
ment of Berlin University alone, while the 
total of the Government subsidies to univer- 
sities in Germany is as much as 1,500,000!. 

It is clear, therefore, that, though much has been 
done, the nation must be prepared for a further 
increase of expenditure upon scientific and techno- 
logical education and research if we are to make 
good oiir shortcomings in the p^st. Mr. Fisher, 
President of the Board of Education, speaking at 
Cardiff on October 10, said that the way to estab- 
lish a strong and powerful university was to get 
great men, and that not a bad way to secure 
these was to pay them well. The opportunity has 
come to ensure that generous provision is made 
for such assistance to university work as well as 
to establish a system of education better than that 
enjoyed anywhere else in the civilised world ; and 
it is the duty of all who believe in these factors 
of national progress to support the efforts now 
being made to strengthen them. 

The work of the British Science Guild in these 
directions has been of great national advantage. 
Inaugurated in 1905 to convince the people “of 
the necessity of applying the methods of science 
to all branches of human endeavour, and thus to 
further the progress and increase the welfare of 
the . Empire,” the Guild has been in the forefront 


of 4000!. has remained unaltered, except that it is pf all recent movements for promoting the develop- 

now administered by the Royal Society instead of ment of educatioh and industry by the application 

by the Science and Art Department, to which it of scientific principles. Early in its history it 

was originally allocated. directed attention to the need for increased pro- 

In 1894 th® Council of the Royal Society asked vision for ^ricultural research, and presented a 

H.M. Treasury to increase the amount of this inemorial on the subject to the Prime Minister;, 

grant for scientific investigations, but without “The Development Act of 190^ . gave the means of 

success. Men of science were not sufficiently ' supplying this need ; and the result is that during’ 

organised, or did not possess the necessary politi- - the year 1914^-15 the to^^^ dUtrib'Jted 

cal power, to force the subject , of prbvisUin f^ by the Board of Agripulture in;,^ 
res^ch upon the attention of sbccessi^^^ ^^ for c^u<^ti0rf ' 

;tnents until the desired 

;Brst /'attempt to awaken the |ilibK 4 ^ 

beti^a;! jt^|jger on account of neghS^ o^ t^; stifH I jprOvided for the 
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and under this th6 isum now available for medical 
research amounts to about 55,000!. annuaU^; 
There is finally the block grant of i,ooo,oooZ. 
made to the Department of Scientific and Indus- 
trial Research, which has much the same functions 
as those of the Council of Science adumbrated by 
the Science Commission of 1870. 

We have good reason to be satisfied that the 
importance of research which was urged by 
scientific advocates for so many years without 
effect is now being recognised by the State ; and 
that the lead thus given is being followed by our 
manufacturers. W^hat has now to be ‘guarded 
against is the administration of the funds by 
executive officers who do not possess sufficient 
scientific knowledge to prepare promising schemes 
of work or have not that close sympathy with 
scientific aims which places the original investi- 
gator above all other men in national value. The 
managing head of every council or manufactory 
which depends upon progressive scnence for its 
maintenance and development should be an expert 
in science and not an administrator only. The 
official mind is unwilling to believe that broad 
scientific knowledge may be combined with 
administrative capacity ; and the result is, as Prof. 
Pope pointed out in his address, the more a man 
knows of scientific subjects on which he is 
engaged in a Government department or industry, 
the less likely is he to be given charge of them. 
Whatever provision is .made for research by the 
State or in private industries cannot produce the 
fullest advantage until this unreasonable principle 
of appointment has been abandoned and thevpower 
of action is placed in the hands of men who can 
draw up the plans of a scientific campaign, and be 
given the responsibility of carrying them to a 
successful conclusion. Until this military method 
is applied to the scientific services, no machinery 
provided can be used to its utmost efficiency, 

BEETLES AND DRAGONFUES, 

(1) The Fauna of British India, including Ceylon 
and Burma. Coleofiera. Rhyrithophora: Curcu- 
lionidae. By Dr. Guy A. K. Marshall. Pp. 
XV + 367. Cdeoptei’a. LameUicomia, Fart ii. 
{Rutelinae, Desmonycimte, and Euchirinae). By 
G. J. Arrow. Pp. xiii-f 387 4* plates v. (Lon- 
don ; Taylor and Francis, 1916^-17.) Price 15J. 
■each- vol.-, . '■/ 

{2) The Biology of J^gtydfl^s (Oddnata or 
paraneuroptera), /By (“ Cam- 

bridge Zoological Series.*’) ^p. xil+3Q6. (Carii- 
bridge .‘ At the University 1917;) Price 

■ /v;. ’■ v 

(1) '^ liE imposing se^c^ pf the 

an^drity of the Secratary 


riched by these two volumes now contributed 
on important groups of beetles by Dri Metshall and 
Mr. Arrow respectively. The Curculionidse, or 
weevils, are dominant insects in most parts of the 
world, often forcing themselves on the attention 
of mankind by the damage that they cause to 
vegetation. In the volume now issued Dr. Mar- 
shall gives a general introductic|||on the 
with respect to structure, life-history, and mbit, 
and deals systematically with the two extensive 
sub-families Brachyderinae and Otiorrhynchince. 
In the introductory section there are clear descrip» 
tions with figures bf those modifications of the 
jaws and body-skeleton that are of classificatory 
importance, and a brief account of larv;al and 
pupal structure, with illustrations of the early 
stages in three genera. Dr. Marshall comments 
on our lack of knowledge about the life-histories 
of the vast majority of these beetles ; nevertheless, 
he has brought together much interesting informa<<’ 
tion about the habits of various Indian species* 
It is not generally known, for example, that a 
white excretory substance which builds the cocoon 
of certain Larini in the pupal stage ‘'forms an 
article of commerce in the East, being largely used 
both medicinally and as a food.’* The systematic 
part of the work contains careful diagnoses of 
342 species, illustrated by means of a hundred 
excellent figures. 

Mr. Arrow’s volume is the second devoted to 
the laige group of the Lamellicorns, which includes 
the conspicuous stag-beetles and chafers and the 
highly interesting dung-beetles. It deals with 
three sub-families of chafers, including the Rute- 
linae, to which belongs the common British 
“garden chafer.’’ Nearly four hundred Indian 
Rutelinae are described ; many of them are adorned 
with brilliant colours, and the appearance of these 
can be judged from a coloured {^ate. Four other 
plates give structural details of the male repro- 
ductive armature, the systematic value of which 
among insects is becoming increasingly recog- 
nised. Some of the genera have an enormous 
number of species ; Mr. Arrow describes 181 dif- 
ferent kinds *of Anomala, but he wisely refrains 
from attempting to divide this huge genus on 
characters aerived from the study of a local fauna 
even so extensive as the Indian, because such 
characters “ invariably break down when applied 
to other species or faunas than those uf^n which 
they are founded.’’ The Euchirinae, with which 
the volume concludes, are large chafers which 
climb about on trees, feeding on sweet exudations 
by means of specially modified jaws; the males 
possess forelegs of abnormal len^h and puzzling 
structure, 

, (a) Uragonfites are among the mbst interesting 
bf the 'smaller orders of insects, and accounts of 
their structure and life-history inay be found in 
many general works on ehtomolo^. But never 
hefore has the group received su^ detailed and 
weil-balanoed treatment as >*r. 'HUyard has given 
tp the hand^ volume now published as .one of the 
“Caib^nd^ .Zoological^^^ Students of the 

ahatdhiy and i|evelbpment bf insect^; are much 
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indebted to him for providing in this convenient 
form a trustworthy guide to the external and inter- 
nal structure of dragonflies at various stages of 
their life-histories. He knows the literature of the 
order well and furnishes a full bibliography, but 
much of the information in the book is due to his 
own careful stydies, pursued first in England and 
afterwards in Australia, where he now resides. 

The “mask,’*'br modified labium, of the dragon- 
fly larva is one of the most remarkable of pre- 
daceous organs. Mr. Tillyard supports the view 
that its lateral lobe is formed by the labial palp ; 
in this he is probably right, ‘ but his use of the 
term “exopodite” for the palp is less justifiable, 
as it is very doubtful if the crustacean exopodite 
is represented at all in apy insectan appendage. 
The adaptation of the larvae to aquatic life is of 
much interest, and the various types of tracheal 
gills found among them receive especially full 
treatment, though the author does not fail to 
emphasise' the imperfection of our knowledge of 
the physiology of the respiratory process. Per- 
haps the most abnormal organs possessed by 
dragonflies are the problematical sclerites on the 
second abdominal segment that form the genital 
armature ; Mr. Tillyard supplies a clear description 
of these with original figures. Embryology is 
treated with relative brevity, but there are some 
welcome original observations on modes of egg- 
laying by various female dragonflies. The phylo- 
geny of the Odonata is discussed with reference 
to extinct genera from the Coal Measures on- 
wards, and there is a full chapter, on geographical 
distribution, accompanied by a map. Mr. Tillyard 
does not dis4ain, like some modern students, to 
retain the classical “ regions ” which may be used 
so as to indicate important distributional facts, 
if the student remembers that they have no 
guarded land frontiers. Detailed systematic treat- 
ment is outside the scope of the book, but the 
characters of families and sub-families are suffi- 
ciently elucidated to set a collector profitably to 
work in any part of the world, while a synopsis of 
the British species is welcome to the home-keeping 
student. There are four plates ahd 188 text- 
figures, for the most part excellent both in 
draughtsmanship and reproduction ; the repre- 
sentations of the complicated wing-nervurations 
that form such important characters for the classi- 
fication of dragonflies deserve a special word of 
praise. 

Even in these volumes echoes of the war are 
to be met with. Mr. Tillyard gratefully records 
how his manuscript and six sets of proofs have 
passed to and fro between Australia and Cam- 
bridge since July, +191. q, “without the loss of a 
iringle item.” Dr. Matsh^Il and Mr. Arrow 
acknowledge the courtesy of various Geraan 
student$ < 5 f beetles iUrho, in the days of ihterr? 
national scientific helpfulness, fa.<?ilitated the ex- 
amination of type-specimens. One thists ^thaf 
such once friendly entomologists wiU be glad ^o 
know that their fellow-couiitryihen fiiled^to destitoy 
thtj results of Mr. Tillyard 's prolonged and peace- 
ful IabounjE£ G. H. Carpenter. 

NO. 2503, VOL. 100] 


THE INDIVIDUAL IN SOCIETY. 

Commumty : A Sociological Study, being an 
Attempt to set out the Nature and Fundamental 
Laws of Social Life. By Dr. R. M. Maciver. 
Pp. XV + 437. (London: Macmillan and Co., 
Ltd., 1917.) Price 12^. net. 

D r. R. M. MACIVER ’S study of community is 
a plea for the validity and importance of the 
individual life. The meaning of society is found 
w'ithin the constituent members. Social and in- 
dividual claims are complementary to each other. 
Individual autonomy is realisable only within 
society. The liberty of the self proves itself in 
the relation of the self with other selves; for 
I freedom is but a means of life, and not life itself. 

I Social order involves the adjustment of individual 
claims to each other. Communal life is charac- 
terised by reciprocal action, and the wonder of 
the universe is the essential harmony of personal 
values working in and through society. 

In the development of social consciousness the 
movement is at once both broad and deep. By 
the strength of a common life we break down 
the barriers of race and nationality, to find that we 
have intensified our 4 iold upon the things that 
serve the well-being of individuality. 

The clear-cut opposition of life and environ- 
ment, as popularly conceived, is false. Environ- 
ment is but the external correlative without which 
life would be futile and meaningless. The relation 
of the two is essential. Change in either involves 
.change in the other. For Dr. Macivpr “life is 
that which feels and knows and wills, that 
for which values exist and which itself 

exists as value.” It is a shaping force 

expressing itself in character, of which en- 
vironment may be the occasion or stimulus, but 
not the source. The increasing control of the 
individual over environment is secured in the 
development of a social co-operation marked by, 
intelligence. In the evolution of society, rational 
or purposive selection must ultimately replace 
“ natural selection. * * 

Dr. Maciver has given a fine and adequate 
analysis of the meaning of society. . The willed 
relations of living beings are the primary social 
facts, and “ the ultimate social laws are those 
which reveal the interrelations of the purposes of 
living beings, their conditions and their conse- 
quences.” 

Community is defined as an area of common 
life, with definite characteristics such as are given 
in traditions, customs, manners, modes of speech, 
etc. It may transcend the State, in that it is not 
territorially limited; it may exist without a State, 
as among the Eskimos.^ The State is “ the funda- 
mental association for tfie maintenance and de- 
velopment of social order. Society involves 
coordinated rights and <^bligations efinbodied in 
political law .and enforced 1^ communal power. 
■I;.aw IS the primaiT' ihstru the State : it 

ic^ierates irrespective of ; the^ wilL Tbe 

State, however, cannot directly -affact the spiritual 
life of its member^ -It can only deal with ex* 
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ternal manifestations, and then but formally. But 
“community is the common life of beinj^s who 
are guided essentially from within.” It is “the 
world the spirit has made for itself." 

One of the most important factors in the de- 
velopment of community is the right of free 
association. An association is “an organised 
form of social life within community." Com- 
munity is greater than any or all of the associa- 
tions to which it may give birth. Sociology is 
the science of community. Specific social sciences, 
such as economics and politics, are concerned 
with associational forms of life. Dr. Maclver 
urges that social science must free itself from the 
quantitative methods and formulae proper to 
physical and biological science. For such methods 
cannot be* applied to purposes, to thought, to 
personality, or to institutions — “ideal construc- 
tions without quantitative length or breadth ” — 
the stuff of social science. 

In his analysis of community the author insists 
that “society is nothing more than individuals 
associated and organised," and that “the quality 
of a society is the quality of its members." 
Society is but the individual in human relation- 
ship. It is not characterised by the unity which 
distinguishes the individual organism. An 
organism is a closed system, but “community is 
a matter of degree, with no set bounds." The 
unity given in community is spiritual and not 
organic. 

Dr. Maclver incidentally criticises the definition 
of mind as “an organised system of mental or 
purposive 'forces ” — ^given by Mr. W. M’Dougall 
in his little book on Psychology — as “totally 
inadequate," on the ground that it is a 
confusion of the construction with the nature of 
the forces that construct. The “collective mind,” 
with which Mr. M’Dougall credits “every highly 
organised human society," is a gratuitous hypo- 
thesis. Minds in association may act differently 
from each in isolation; but even so, in associa- 
tion it is the individual mind that acts. Cofn- 
munity cannot be greater either than the sum or 
the resultant of its “parts,” for such “parts” 
have never existed separately as parts. Stress 
is laid on the value of personality in community; 
“in the service of personality alone arc laws and 
institutions justified.” 

A serviceable discussion on the relation of will 
and interest — “ the two polar factors of all human 
activity ” — Phelps the reader to understand their 
place in the creation of community. Society is 
mind in relationship. Interest and will are the 
objective and subjective aspects of a vital unity. 
“The interests of men . . . are the source of all 
social activity, and the changes in their interests 
are the source of all social evolution." Com- 
munity is simply wills in relation. I 

Within the limits of a briel; notice justice can- 
not be done to the coinpleteness of the author's 
analysis of interests, associational nnd institu- 
tional life, and the ineantng of the State. But we 
may' expieas our ^ for so able and sug^ 
^^stive a plea for^ the value and im|X>rtance of ih- 
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dividual human personality in the life of com-^ 
munity, a plea more deeply significant against the 
background of present-day happenings. 

W. jL. S. 


OUR BOOKSHELF, 

General Types of Superior Men: • PhilosopJ^ico- 
psychological Study of Geniuii’, Talent)f ‘ and 
Philistinism in their Bearings upon Human 
Society and its Struggle for a Better Social 
Order. By Osias L. Schwarz. Pp. 435. 
(Boston, Mass. : R. G. Badger, n.d.) Price 
2.50 dollars net. * 

This study of “ Superior Men ” is hailed in a 
preface by Jack London as “immortal” and 
‘epdch-makingj” “truly a revival of Socrates’ 
fight against the shams and sophists who ever 
bend themselves to the dethronement of ethics 
and the instalment of the worship of Mamrnon.” 
It is also introduced by Max Nordau as “ teeming 
with ideas, but still more seething with feelings.” 
“It is Isaiah holding forth on the structure of 
modern society and on the barrenness and wicked- 
ness of the souls of contemporary civilised men.” 

Whatever the book teems or seethes with, it 
is not with clear ideas. “ Heredity means per- 
sistence and transmittal of old environmental 
influences, i.e. of the organism’s reactions thereto, 
as long as the provocative environmental causes 
remain the same or vary very slightly, i.e. in 
details only.” “ Any character, or trait consists 
of three parts : One is inherited ; one is apparently 
due to variation, but is mostly due to the actual- 
isation, liberation, or emergence in the child of an 
inherited latent parental trait, or vice versa; it 
may be due to the latentification or repression of a 
parental actual trait; the third part is really due 
to variation, i.e. to acquisition made under new 
circumstances.” 

The book is full of this sort of muddiness, and 
yet there is often, we willingly recognise, a strik- 
ing suggestiveness, as in the comparative curves 
of development of average man, artist, man of 
science, and philosopher. The chief merit of the 
book is in its passionate insistence on the 
imperativeness of making the most of really 
superior men~the geniuses in the pursuit of the 
true, the beautiful, and the good. According to 
the author, the unpardonable sin is the Philistine’s 
depreciation of what he knows to be genuine, or 
the^ pseudo-superior man’s attempt to palm off 

a pinchbeck substitute for good gold. 

• ", 

Our Analytical Chemistry and its Future-. By 
Dr. W. F. Hillebrand. Pp. 36.' (New '^'ork : 
Columbia Univ. Press; London: Humphrey' 
Milford, 1917.) Price If. 6d. net. 

This Chandler lecture for 1916, though pur^sely 
restricted *to the conditions existing in the United 
States, is largely applicable, mdtatis mutandis ^ to 
the |iOsition of analytical chemistry in this country 
al^. In the early days of chemistry, when there 
Was need for accumulated observatistps on the 
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composition of all kinds of matter, the great 
chemists of the period were of necessity ans^sts, 
and the analytical branch of chemistry stood in 
high repute. Latterly there h?is been some 
neglect, and less fundamental knowledge of 
analysis has been demanded of chemists. This is 
partly due to the great development of organic 
chemistry an(|‘' physical chemistry, • which have 
held out better ‘'promise of new discoveries. The 
lecturer contends, however, that the field of re- 
search in analytical chemistry is by no means an 
exhausted one. He instances, in support of his 
opinion, the possibility of finding uses for the 
rarer elements, such as gallium and indium; the 
influence of minute quantities of elements on the 
properties of materials; and the importance of 
exact analytical methods in physico-chemical re- 
searches. A national institution of analytical 
chemistry is wanted, of high scientific authority 
and in touch with industry : the best conditions 
for establishing and maintaining such an institu- 
tion are discussed by Dr. Hillebrand at some 
length. C. S. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to returnt or to correspond with 
the writers of, rejected manuscripts intended for 
tins or any other pari of Nature. No notice is 
taken of anonymous communications.} 

Plated Teeth ol ^heep. 

I HAVE read with interest the letters from various 
correspondents in' Nature (vol. xeix., pp. 264, 284, and 
306) and the aUstract of Prof. Liversidge’s paper 
p. 290). Since the latter paper was published, 
operating on a much larger sample than Prof. Liver- 
sidge had at his disposal, I have been able to malce a 
complete quantitative analysis of the deposit, not only 
from the teeth of sheep, but also from those of oxen 
and of man, both of which in composition agree Closely 
with that from the sheep. A full account of my in- 
vestigations will shortly be published in the Froc. 
Linnean Society of New South Wales. 

Some of the writers in Nature attribute the deposit 
to iron pyrites, either derived direct from fragments of 
mineral occurring about the pastures, or formed by 
interaction of iron oxide with sulphates. It woulp 
be interesting to know if any of these correspondents 
have applied tests to prove the presence of iron 
sulphide. Under the conditions ruling in a sheep’s 
mouth, the formation of iron sulphide from the oxide 
and a sulphate is quite impossible, nor could iron 
pyrites be caused to spread itself on,^ and adhere to, the 
teeth when chewed along with its food by the animal. 

As indicated by Prof. Liversidge, the deposit con- 
sists mainly of calcium phosphate with organic matter. 
As a matter of fact, such deposits, commonly known 
as “tartar,” are of very general occurrence, being 
found not only on the teeth of sheep, but also bn those 
of all mammals, including marsupials, which I have 
examined. Sometimes the coating is in a very thjq 
layer, and brown or black in colour, but it varies up 
to quite a heavy coating one-eighth of an inch or 
nilore in thickness. In the case pf sheep it does- hot 
always present the metallic appeaVahee 'which hajft been 
the cause of so much speculation; It » is - sometimes 
nacreous ah 4 sometimes chalky. In man it consti- 
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tutes the “tartar,” whi^ is renibved from the teeth 
by dentists in the operation of “ scaling.” 

It is not derived from the food as such, or from any 
accidentally eaten mineral, but is a true salivary cal- 
culus, precisely analogous to the calculi so commonly 
occurring in the urinary tract, and is derived, probably 
entirely, from the saliva. 

It is extremely unlikely that the deposit found in 
England differs from that occurring in Australia. I 
may say that I have handled and examined many 
hundreds of sheep’s jaws, as well as those of other 
animals, in consignments of bones received at a large 
bone charcoal factory in Sydney, and in every case the 
deposit, when present, has been as above described. 
I have also on several occasions found good examples 
of the deposit on the teeth in sheep’s heads purchased 
in retail shops. Thos. Steel. 

Sydney, N.S. Wales, August 8. 


An Optical Phenomenon. 

I HAVE never seen the following phenomenon de- 
scribed; perhaps a physiologist can give the explana- 
tion. If the eye is fixed on a stream of water for 
twenty or thirty seconds, and is then turned on to 
a fixed object, the part of the field of view that had 
previously been occupied by the stream appears to 
move in a contrary direction to that in which tlie 
water had been moving; the apparent motion slows 
down rapidly and ceases in from five to ten seconds. 
This is seen not only with lateral motion, but also 
with up-and-down motion, as when a stream is looked 
down on from a bridge. The phenomenon is perhaps 
best seen with running water, but it may be observed 
with other bodies in motion — a passing train, for in- 
stance. The effect is very curious, as only part of 
the field of view appears to move, and it is remarkable 
to see objects apparently in motion, yet not changing 
their position relatively to objects above or below. 

C. J. P. Cave. 

Lynmouth, October 4. 


The Fireball of Ooteber 1 last. 

^ SiNck^forwarding to you the results of a preliminary 
discussion of the ob^nrations of this fine object, a 
large amount of additional data has come to hand. 
A re-texamination on the basis of forty-four reports 
shows' that the heights of the fireball as given in my 
contribution to Nature of October 1 1 are as nearly as 
possible correct. But the radiant point should be 
further N.E., and the position of the object over Eng- 
land was more probably from forty-five miles E. by 
N. of Hull to twelve miles S. by E. of Wolsingham, 
Durham. ® 

• There were evidently two fireballs on the same night, 
one at 6h. 37m., the other at loh. 46m. (October i), 
and^ they appear to have -been both directed from a 
radiant point near the star y Piscium. It was this 
radiant which furnished the brilliant detonating 
meteorite that fell in^a field near Wigan on October 13, 
1914. It has also yielded many large fireballs in Sep- 
tember. W. F. Denning. 

44 Egerton Road, Bristol, October 12. 


The Autumn Moon. 

In the attractive paper on “The Autumn Moon” in 
Nature of September 27 Sir Geo, Greenhill refers to 
the mistakes of poor common folks, and of poets and 

f aint^s even, when they deal with things astronomical, 
le Instances Coleridge V reported intention (ift the 
first draft of “Christaoel”) to seat a star within tl^ 
horns of the. crescent mom. The idea seems to have 
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bitten “S. T. C.,” for in the “Ancient Mariner” we 
have the well>known lines 

Ml domb above the eaeierti bar 
The horned moon, with one bright star 
Within the nether tip. 

Dr. Geo. Macdonald had a lecture on the wondrous 
poem, which admirably suited his spiritual nature, in 
which he gave some explanation of this t^lestial 
prodigy, but at this distance I forget what it was. 
Perhaps some of your readers have more retentive 
memories. Alex. Macdonald. 

Durris, Aberdeen. 


EQUATORIAL AFRICA TO-DAY A 

T HAVE seldom read a more interesting, easily 
assimilable, truthful book on modern Africa 
than this record of Mr. J. Du Plessis’s r'ecent 
journeys backwards and forwards across Equa- 
torial Africa. Between 1913 and 1916 the mis- 
sionary-author visited the Gold Coast and 
Ashanti, was on the outskirts 


corrugated iron, and when one of 'them — in excel- 
lent English — inquired if he was a dentist, as he 
wanted a tooth stopped ! 

The author has much to say about the real 
“dangerous animals” of Africa, the insects that 
spread all manner of germ diseases. His 
remarks about the vicious and cunning tsetse- 
flies on the Gribingi River ^re distinctly 
interesting. He points out that, while the 
tsetse-conveyed sleeping sickness is being 
got well in hand, and even extinguished in 
F rench and Belgian Congoland, it is spreading fast 
and far in Nyasaland and the adjoining part of 
Northern Rhodesia. Unfortunately, too, in this 
direction the disease is more virulent and less 
curable than elsewhere. Apparently, also, it is 
now proved that the ordinary Glossina morsitans 
of South and East Africa, as well as the wicked 
palpalis, can convey the trypanosomes. 


of Dahom^, travelled through 
Lagos and Abeokuta to Hausa- 
land, up the Benue to the Shari, 
explored the western Cameroons, 
visited a great deal of Belgian 
and French Congoland, of 
Uganda and British East Africa, 
passed from Congoland through 
Northern Rhodesia, and revisited 
Nyasaland and the Mozambique 
coast. 

I have reviewed elsewhere the 
political and ethical aspects of 
the book; let me deal here with 
the light ' it may throw on the 
ethnology and zoology of West 
and Central Africa. 

“The journey” (from the 
coast to Ashanti) “whicH occu- 
pied Sir Garnet Wolseley . . , 
four months was accomplished 
by us in a single day,” writes 
Mr. Du Plessis, who travelled 



from! Sekondi to Kumasi by *•— omamenution of the Besonxi (Belgian Congo). From “Thrice through the 

rail. Nevertheless, the mass 


of the Gold Coast forests retain their former 
magnificent luxuriance of growth; and perhaps 
after the war they mav be used as object-lessons in 
botany (like those of eastern Sierra Leone). Cer- 
tainly our official world, especially our Treasury 
(which grudges the tiny allowance of, money for 
finishing the Flora of Tropical Africa that*the late 
Lord Salisbury ordained), overlooked the fact that 
those W^est African, and Cameroons forests under 
the British flag are distinctly among the world’s 
wonders, and, besides being striking in their 
splendour, are replete with wealth for commerce 
which we might turn into coin of the realm were 
we only as a nation better educated in the lote 
of the twentieth century. Yet Mr. Du Plessis was , 
a Jlittle shocked at evidences of modernity when 
he saw the ffM'est-dwellers rppflng their huts with 

1 “ Thric# through th« Datk Cwtrinttut : A Roeoirri of TourtMjrlnga wroa* • 
AfriM (luring th« Yojf* By f. Du PlouTa. Pp, viU+JSO. 

(Lmktoa; LongnuuM, (}rt«n,«pdCh., 1919.) Prie* i4«. unt, 


Mr. Du Plessis tells us much about the interest- 
ing Munshi or Tivi people south of the central Benue. 
But he is mistaken in regarding their language 
as one that is quite isolated and almost unknown. 
It has recently been effectively illustrated — chiefly 
in the pages of the African Society’s Journal, also 
in manuscripts that I am shortly publishing ; and it 
stands out very clearly as a Semi-Bantu language 
with strong Bantu affinities, but otherwise con- 
nected* as regards word-roots and syntax with 
other SemirBantu speech-forms in Nigeria and in 
the Cross River basin. 

The author has something to say about the 
interesting Mundang , tribe of the northern 
Cameroons, and his example of the language in- 
dicates that, like so many other forms of Sudanic 
speech, it possesses Bantu word-roots^ though it 
can scarcely be called Semi-Bantu. There must be a 
strong underlying element of Semi-Bantu in many 
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of the negro languages between the Shari River 
on the east and the forests of West Africa, over- 
laid as these innumerable types of speech may 
be by other unrelated tongues, implanted at a 
later date in Equatorial Africa. We now know 
that the range of actual Semi-Bantu languages 
extends from the Lower and the Upper Gambia 
eastwards to the watershed of Lake Chad. Mr. 
Du IMessis lays stress on the ethnic importance 
of the .A-zande, or Nyamnyam. Undoubtedly they 
will play a part in the future development of the 
western Bahr-al-Ghazal and the Mubangi-Wcle 
basin as important as that of the Fula in Nigeria 
or the Mandingos of Senegambia. 

Much information is given concerning the 
artistic aptitudes of various negro peoples, espe- 


has long been one of the primary aims of 
astronomy to execute this enumeration. Consider- 
able dilhculties of a practical nature have to be 
faced in the course of the work, however, and only 
now do they appear to have been so far overcome 
as to enable a consensus of opinion to be formed 
amongst astronomers regarding the main features 
of the results. Whether visual or photographic 
methods are used, it is anything but easy to deter- 
mine star magnitudes according to an absolute 
scale of light-ratio, and to maintain a constant 
zero point for the scale in widely separated regions 
of the sky. 

The photometric work done at the Harvard and 
Mount Wilson observatories has greatly facilitated 
this task, and at these institutions, moreover, 



cially of the Nyamnyam, the Basonge (of central 
Congoland), and the A-nyanja of Nyasaland. A 
good deal of this desire to draw and paint and 
decorate is subsequertt rather than prior to the 
establishment of European influence. Personally 
I believe that the negro may rise very high in 
the pictile arts, and that he has an inherent good 
taste and originality in design. 

H. H. Johnston. 


THE NUMBER AND DISTRIBUTION OF 
THE STARS. 

\ N enumeration of the stars, classified aceprd- 
ing to their brightness and their {k)sition in 
the sky, must form a part of any l^etjer^l investi- 
' " ation into the nature of the stellar universe. It 
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extensive schemes for the photographic survey of 
sample areas of the sky have recently been carried 
out. The* Harvard plates have been measured, 
and a preliminary discussion of them made, at the 
Groningen Astronomical Laboratory; an account 
of this work,i and a brief note ® upon that done at 
Mount Wilson, have lately appeared. In both cases 
the investigation has been extended to very faint 
stars (of magnitude 15*5 and 17's respectively); 
these are so numerous that counts of small sample 
areas, and the formation of statistical averages, 
afford the only practical means of attack upon the 
problem. The areas dealt with were among those 

1 PubUrattofvft of th« Attronomical T^boratorr at Gron!t^en« No, 97* 

On the Number of Start of Each Photaartphle Magnitodi in Dtffei^n^ 
Galuctkr f.«atiludet,'* By Dr, P* J. van Khijn. (19?^.) 

s F. H. Searet, Proc. Nat. Acad. Sei*9 Wathington, v ]. iii./ p. aiy. 
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selected by Prof. Kapteyn for his “ Plan of 
Selected Areas ” (1906), the number of regions for 
which data were available for preliminary discus- 
sion being sixty-five at Harvard and eighty- 
eight at Mount Wilson. Dr. van Rhijn’s 
discussion is much the more detailed, Prof. 
Scares dealing only with the numbers of 
stars down to the limiting magnitude on 
each plate. The two investigations agree, how- 
ever, in indicating a progressive increase in the 
concentration of the stars towards the galactic 
plane, as we proceed from brighter to fainter stars. 
Comparing star densities (a) in a belt of 20° on 
either side of the galaxy, and (b) in the caps. of 
50® radius round the galactic poles, the ratio is 
found to be 2 5 for stars brighter than 5“*o or 
5'5 for stars brighter than i6™’o (Har- 
vard), and about 10 for those brighter than i7“*o 
(Mount Wilson) ; magnitudes are here reckoned 
on the revised Harvard photographic scale. 

These results differ to some extent from those 
arrived at by earlier investigators, among whom 
the more recent are Pickering (1903), Kapteyn 
(1908), and Chapman and Melotte (1914). The 
differences, however, can now, in the main, be 
accounted for. The counts on which the first- 
mentioned work was based were incomplete, in the 
richer regions of the sky, and the galactic con- 
densation thus appeared to increase but little for 
the fainter stars. Kapteyn *s memoir, on the con- 
trary, gave values of the condensation which are 
larger than those mentioned above, but which are 
brought into fair agreement with them when his 
magnitude scale is corrected to the absolute scale 
determined more recently. Chapman and Melotte*s 
investigation, which was photc^raphic (thirty 
plates), and in many respects similar to the new 
Harvard-Groningen study, gave too small a galac- 
tic concentration for the faint stars {i.e. 3*1 at 
i6™‘o). Dr. van Rhijn points out that the method 
of reduction which they adopted was faulty, and 
would lead to too small a value; from a note in 
his memoir it aopears that, after allowing for this 
error, Chapman and Melotte find that their data 
yield results in close accordance with hi.s own. 

It is of interest to note that Dr. van Rhijn’s 
estimate of the total number of stars in the §ky 
brighter than the i6th magnitude is approximately 
thirty-three millions. Also, if the law of increase 
in number which is obeyed down to this limit is 
used to obtain, by extrapolation, an estimate of 
the total number of stars of all magnitudes, the 
result is found to be 3360 millions ; of these stars 
about half will be brighter than magnitude 23*5. 

S. C. 

ALCOHOL FUEL AND ENGINES. 

’’ I'^HE special committee on “ Alcohol Fuel and 
* Engines” of the Australian Commonwealth 
Advisory Committee on Science and Industry has 
presented its first report. The need for such an 
investigation arises from the prospective ^shortage 
of supplies of mineral oils and the consequent high 
price of motor, spirit. 

2503, VOL, 106} 


There are three branches into which the inquiry 
divides, namely, the design and manufacture of 
the engine, the supply of the alcohol, and its 
denaturation. As the committee peunts out, there 
is no special difficulty with the engine ; indeed, the 
use of alcohol, by permitting the compression ratio 
to be increased considerably, offers a prospect of 
some gain in thermal economy. Nor with a given 
engine need there be any loss of power, since the 
average calorific value per unit volume of a mix- 
ture of alcohol with the air necessary for its 
combustion is almost identical with the corre- 
sponding figure for petrol. Nevertheless, if alco- 
hol be compared with petrol pound for pound, 
the latter has the advantage by some 50 ^r cent. 
A comparison gallon for gallon is more favourable 
to alcohol, but, whichever be adopted, alcohol 
needs to be at a lower unit price than petrol to 
be the more economical fudl. 

Alcohol unfortunately suffers from the grave 
disadvantage that an engine will not ‘ ‘ start up from 
the cold “ with it, whereas its alternative rival, 
benzol, will easily enable this to be done on alt but 
the very coldest days. Doubtless the possible use of 
benzol was outside the terms of the reference of this 
particular committee ; but, had it not been so, the 
committee would certainly have had to point out 
that, although the alterations to the engine to suit 
it to alcohol as fuel are not considerable, the use of 
benzol enables the engine to be used without any 
alterations whatever. 

The main difficulty seen by the committee is 
the question of supply. “It appears unlikely that 
any considerable quantity of alcohol can be manu** 
factored in Australia from either waste or raw 
materials not at present utilised.” The sanie 
remark applied to benzol before the war, but will 
it apply after? The quantity of benzol at 
present being produced for munitions is shrouded 
by the secrecy of war, but it is not out of place 
to speculate that when the need for vast munitions 
^easds a supply of benzol may be released for use 
in mternal-combustion motors which will give a 
new aspect to the problem which this Australian 
committee is considering. The further reports of 
the committee will be looked forward to with 
interest. 


NOTES. 

.^MONG the several matters which the deputation 
front the Joint Committee of Approved Societies and 
the Conference of the .Amalgamated Society of Indus- 
trial Assurance brought before the Prime Minister, when 
he received it on October ii, not the least important 
was that with regard to the early establishment of a 
Ministrv of Health. Mr. Lloyd George did not fail 
to recognise its ‘mportance, and in the reply which 
he made to the deoutation showed that he was alive 
to the necessities of the case and understood the point 
of view of the deputation. In effect, the demand 
made was that, in connection with the establishment 
of the Ministry, the aim should be to give satisfaction 
to the national insurance organisations. It was sug- 
gestedt too, that the one thing that must be done was 
to avoid; allowii^ the Local Government Board to have 
any part in the work. The reason for asking this 
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was tnat tiie lioard dealt with pauperism, and insured 
persons and trade unionists were opposed to it, would, 
not have anythihg to do with it, and, in short, hated 
it. As a matter of fact, this was probably all that the 
deputation desired to say as to the Ministry of Health, 
except to assure the Prime Minister that the bodies 
concerned with national insurance were much more 
capable and deserving of the honour of being charged 
with the care of the. nation’s health. Ex:ept that he 
may possibly have been hinting that it was the fault 
of the Local Government Board that the laws as to 
public health were not satisfactory, and that there had 
been no drastic reform in connection with their ad- 
ministration, the Prime Minister said very little in 
praise or dispraise of this department. If he had 
words of praise for the national insurance bodies as 
public health administrators they did not appear in the 
newspaper reports of the proceedings. From these it 
would seem that perh^s the most important state- 
ment made by Mr. Lloyd George, so far as the Ministry of 
Health was concerned, was not one likely to bring much 
cheer to persons desirous of seeing an early settlement 
of the question. The Pripie Minister made it clear 
that he regarded the matter as important, and that he 
saw the necessity for drastic alterations. Also he 
made it plain that he did not think this was the time 
to ask that changes should be made. It appears to be 
his view also that even if there is postponement and 
the country is asked to depend upon the existing ar- 
rangements for even a year or two, probably nothing 
very serious will happen. 

Under the Representation of the People Bill now 
before the . House of Commons, it is proposed to do 
away with the Livery vote of the City of London. 
A meeting was held at the Guildhall on October 15 to 
protest against this proposal. The Lord Mayor pre- 
sided, and Lord Halsbury moved the following resolu- 
tion, which was seconded by Major Rigg and carried 
by the meeting ; — That the Livery Companies of 
the City of Londoni, in common hall assembled, 
earnestly protest against . the attempt now disclosed, 
under the provisions of the Representation of the 
People Bill, to deprive the Livery of one of its most 
valued and loi^-established rights and privil^es in 
exercising the Parliamentary franchise in the City of 
London ; and against the injustice and wrong at such 
a moment in our history of having to defend these 
rights ; and they further submit that the provisions iti 
the Bill for preserving and extending the university 
franchise should include the retention of the ancient 
Livery franchise on educational grounds alone, apart 
from the other rights of the Livery to its retention. 
The Corporation and the Livery Companies have from 
time immemorial represented the founders and sup- 
porters of all grades of education, including faculties 
in science and literature in the universities to which 
the Bill rightly pr(H>ose8 to preserve or give the Par- 
liamentary vote, and have cherished and supported ^1 
forms of manual, industrial, commercial, and scientinc 
training, based upon and combined with such educa- 
tion. The City and Guilds Institute and the schools 
and colleges founded and still maintained in the City 
of London constitute in themselves an educational 
claim to the Parliamentary franchise, based on tradi- 
tional influence, contemporary activity, and prestige as 
...great as can be claimed for any kindred constituency, 
and the Livery make their appeal to Parliament to 
preserve to them rights they have well earned and 
ever exercised in the public interest.” A strong' case 
can certainly be made out for the retention ol^ the 
. Livery vote on the ground of the educationaractivitiea 
of the I4very Companies of the City of London. To 
,^the pity , and Guilds of London Inltftuta elmie 

Corporation have contributed -more 
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than one million pounds, and they led the way, in the 
provision of facilities for technical education in Lon- 
don. Their historical claims to Parliamentary repre- 
sentation are undoubted, and they are supported by 
beneflcial national influence. Whatever reasons can be 
adduced for university representation can be applied 
with increased force to the Livery franchise ; we hope, 
therefore, that the ancient right will be preserved. 

One of the industries concerning which little is per- 
haps generally known, but upon which the steel, non- 
ferrous metals, gas, glass, and other industries are 
absolutely dependent, is that which is concerned with 
the production of refractory materials. In the days 
before the war we were content to draw from abroad 
not only important supplies of raw materials, but also 
finished products. The new spirit in manufacturing, 
however, has led to a movement to make British indus- 
tries particularly self-s^porting in this direction. Mr. 
W. J. Jones, of the Ministry of Munitions, who is the 
president of the Ceramic Society, the autumn meeting 
of which concluded at Glasgow on’ October 3, in an 
address delivered to the Refractory Materials Section 
of that society, referred to the useful work which has 
been done by this section. He pointed out how the 
urgent needs of manufacturers for refractory materials 
have been met by the home industry, which, notwith.- 
standing the depletion for national service of so many 
of the best men, has increased the output of coke-oven 
bricks by 100 per cent., of silica bricks by 60 per cent., 
oL calcined dolomite by 80 per cent., and of firebrick by 
more than 20 per cent. In view of the fact that our 
manufacturing output must remain -at a high level, both 
during the war period and after, Mr. Jones outlined 
the steps that should be taken to bring about the neces- 
sary increase in the supply of refractory materials of 
the right quality in oraer that they might withstand 
the high temperatures that would be certain to be 
applied, and the more severe conditions of service 
generally. What he. asks is that there should be a 
closer combination between manufacturer and con- 
sumer, with the scientific investigator as a connecting 
link, and. he urged upon all interested the desirability 
of at once giving consideration to a scheme of scientific 
research in wmch other societies are likely to co- 
operate. If the suggestions put forward by Mr. Jones 
commend themselves to the makers, and the necessary 
steps are taken to bring about their realisation, a great 
step forward will have been made by an industry which, 
although in a certain sense a subsidiary .one, is inti- 
mately hound up with the future prosperity of our 
staple manufactures. 

We learn from the Daily Telegraph that President 
Poincard has conferred the Legion of Honour upon 
Dr. John Cadman, C.M.G., professor of mining. Uni- 
versity of Birmingham, in recognition of valuable ser- 
vices rendered by him in the cause of the Allies. 

The King has conferred the dignity of a peerage of 
the United JKingdom upon the . Right Hon. Sir Francis 
Hopwood, vioe-chaiiman of the Development Commis- 
sion, and a member of the General Board and Execu- 
tive Committee of the National Physical Laboratory. 

We regret to note that the Engineer for October 12 
records .the death of Mr. William Robert Sykes, the 
inventor of the lock-and-block system of railway signal- 
ling. Mr. Sykes died on October 2, at the age of 
seventy-seven years ; he was responsible for the inven- 
tion of many appliances relating to railway signalling; 

THk cfeath is announced in the Engineer, i<ir October 
13 of Bernard Arkwri^t, chief of the engine works 
department at Els wick. Ark^rtgHt Was bom in 

1861 , arid educated at HatroW, and w^et^me assistant 
maiiag!^ of the engine G. 
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Arimstrong and Co., Ltd., at the early a^e of twenty- 
seven years. He was appointed a local director of. the 
company in 1912,. and was a member of the Institution 
of Civil Engineers and of the Institution of Mechan- 
ical Engineers. He occupied a prominent position in 
the North-East Coast Engineer Employers’ Federation. 

Dr. Addison, the Minister of Reconstruction, has 
appointed a committee to consider and report on ques- 
tions connected with the supplies of raw materials 
which will be required by British industries for the 
purpose of restoring and developing trade after the 
termination of the war and the best means of securing 
and distributing supplies, due regard being had* to the 
interests of the Allies. The committee, which will be 
known as the Central Committee on Supplies of Mate- 
rials, consists of the following members : — Sir Claren- 
don Hyde (chairman). Sir H. Birchenough, K.C.M.G., 
Mr. Cecil Budd, Sir C. W. Fielding, K.B.E., Sir H. 
Babington Smith, K.C.B., Mr. W. Thorneycroft, and 
Mr. A. Weir. The secretary is Mr. J. F. Ronca, who 
should be addressed at the Ministry of Reconstruction, 
2 Queen Anne’s Gate Buildings, Westminster, S.W.i. 

In discussing the development of the steel industry 
in Great Britain the leading article in Engineering 
for October 12 asks whether there are any signs during 
the last two years in the desire of our manufacturers 
to profit from scientific methods, and obtains a Welcome 
affirmative from the recent autumn meetings of the 
Iron and Steel Institute and the Institute of Metals. 
There has always been great difficulty in getting* British 
manufacturers to combine to solve collectively problems 
which affected all, and no better evidence that the “qld 
order changeth ” could be supplied than the report of 
Committee No. i on ore, fuels, and refractories, with 
which the Iron and Steel Institute opened its session. 
This report was compiled by Messrs. Guy Barrett 
(EbW Vale) and T. B. Rogerson (Glasgow), and gives 
in an admirably concise form^ the present state of our 
knowledge regarding the subjects dealt with, and re- 
ceived waVm commendation from the members. In 
connection with the utilisation of low-grade ores, con- 
centration will be required to convert these into high- 
grade ores, while briquetting will be necessary to make 
the product usable. Meanwhile there is money to be 
saved, the conservative estimate of the authors of the 
report being more than 5000I. per fumace-year. 

The Revue Scientifique records the death on July 22 
last of M. Fran9ois Cyrille Grand’Eury, correspondant 
of the Institute of France in the section of botany. 
Born at Houdreville (Meurthe-et-Moselle) on March 9, 
183^, Grand’Eury adopted the profession of a mining 
engineer, and spent his life In trie coalfields. Early in 
his career he became interested in the fossil plants 
occurring in and around the coal-seams, and he con- 
tinued until the end to make the best use of his un- 
rivalled opportunities for observing the fossils in their 
natural position. He was thus atile to make many 
important contributions to knowledge of the flora of 
the Carboniferous, period, by correlating the roots, 
stems, foliage, and fruits, which were until then 
known only by isolated fragments and bore several 
distinct names. ^ At the same time he made many 
striking observations in reference to the mode of orWn 
of the coal-seams themselyes. There are still differ- 
ences of opinion as to some of his 'theories and deduc- 
tions, but all are agreed as to the keenness of his 
insight into the problems before hiitl and the success 
with which he helped to solve , many of them. His 
numerous writings, are beautifully illustrated, and will 
always be esteemed ammig the early c^sics^o palssb- 
bo^ny. His niemoir on the Carbonifei^us floia of the 
det^rtment of the l*oii^ ah 4 jflie^ccAtre^b^^ was ' 
published >y the Academy of j^ienb^ sbibng ago as 


1876. His great work on tne coal basin of the Gard 
appeared in 1S90. At the time of his death ^ had 
begun the publication of “ Recherchesgeobotaniques,” in 
association with his only son, who has fallen in the 
war. 

Lt.-Col. Godwin Austen writes with reference to 
the late Capt. G. F. T. Oakes, R.E. : — “ 1 have only very 
recently heard of the death of this promising young 
engineer officer, which took place, so long ago as July 
15 last year at Ovilliers la Boiselle, when urging his 
men to complete a communication trench. Educated 
at Dulwich College, he entered Woolwich in Septem- 
ber, 1900, and obtained his commission in Decernber, 
1901. Proceeding to India in 1904, he was appointed 
to the Indian Survey Department, and saw active ser- 
vice in the Abor Expedition of 1911-12, was mentioned 
in despatches, and received the medal and clasp. He 
did some fine work in this then unknown part of the 
Eastern Himalaya, in the great valley of the Dehang 
(the Tsanspu of Tibet, the Brahmaputra of Assam), 
carrying the triangulation and topography for 100 
miles up the course of that great river to lat. 29° N.,. 
long. 95^^ £., including the great tributaries of the 
Siyom and Shimang on the right bank, with the 
Yamne on the left bank. The trigonometrical stations 
are lofty, up to 11,000 and 12,000 ft., covered with 
dense tropical forest, climatic and transport difficulties 
are great, and the people of the country wild ; this 
survey he continued for another season after the troops 
had retired. Capt. Oakes did, besides, much for 
zoology, and I shall ever be grateful to him for the 
fine collection of land Mollusca he brought together? 
many rare species reached this country'"alive, and lived 
through the summer. This material, together with 
what was collected by Mr. S. W. Kemp, of the 
Indian Museum^ during the Abor Expedition, shows 
that a very distinct molluscan fauna has developed in 
the Tsanspu valley, throwing much light on its ancient 
geological history and course. The Surveyor-General 
of India has lost a most promising assistant, and the 
Royal Engineers a brave officer, one who, on the return 
of peace, would have taken part in future pendulum 
survev operations . in India, for which he was well 
fitted.'” 

I^AiNFALL and gunfire is the subject of a note by Dr. 
H. Deslandres, director of the Meudon Astrophysical 
Observatory, in the Comptes rendus of the Paris 
Academy of Sciences for August 27. A communication 
is included from the pen of M. C. Saint-Saens, whose 
eminence in the world of music serves him as a pass- 
port into the realms of science. The composer relates 
that in the time of Louis Philippe the evening display 
of fireworks ivhicb terminated the national festival of 
the ‘‘Trois Glorieuses|’ in July at Paris had to be 
helped out by the ‘ discharge of ordnance with the 
view of increasing the noise, which was otherwise 
insufficient to satisfy the public; and that afterwards 
there was nearly always a heavy storm, although the 
afternoon was the usual time for such phenomena.' 
M. Saint-Saens is of opinion, however, that rain is 
only produced by gunnre in certain circumstances 
(which are not specified). Dr. Deslandres maintains 
that gunfire is never the primary cause of rainfall, but 
that It may serve to provoke, expedite, and increase 
precipitation. In the latter part of the. note the author 
remarks that the statements of Pliny and Plutarch to 
the effect that great rains followed great battles in 
ancient times, long before the invention of explosives, 
mav pot ^ without foqndation ; he considers that the 
frichoh .of javelms, arrows, Stones, and other missiles 
may have been sufficient to effect an increased lonisa- 
tipn of the airi, and thus by facilitating condensation to 
bring about pteinatore or etcessiyp rainfall. M. Angot, 
however^ , hw^ that the loiver 
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regions of the citmosphere are always highly ionised, 
and that it has yet to be proved that any addition of 
ions can excite premature condensation in unsaturated 
air (see Nature, August 9, p. 467). 

An extraordinary feat of engineering is reported 
from America in the Tunes for October 10, under the 
heading "A Standardised Air-engine." Our Arner- 
ican friends seem to have realised at the outset the 
inadvisability of using a number of engines of dillerent 
design, and have sought to standardise an engine from 
the first. With this object in view, two eminent 
engineers, whose names have not yet been disclosed, 
were invited to meet and discuss the question of an 
all-American engine, embodying the best experience 
available on engine design. Manufacturers and con- 
sulting engineers have also co-operated, and, we are 
told, have patriotically given up trade secrets to assist 
in the new design. The work of designing and con- 
structing a trial engine was completed in the amaz- 
ingly short space of one month, and the new engine 
was run in Washington on Independence Day for the 
first time. The United States Official Bulletin of 
September 13 states that the tests have given complete 
satisfaction, and even goes so far as to say that the 
tests ‘‘justify the Government in accepting "the engine 
as the best produced in any country.” This is high 
praise indeed for an engine so rapidly designed and 
made, and motor engineers will await details of the 
design with considerable interest. Little is said in the 
Official Bulletin as to the details of the new engine. 
Standardisation is the keynote of the design, and the 
cylinders have been so arranged that engines having 
either eight or twelve cylinders can be built from the 
same^ standard par:s. It is, of course, impossible to 
criticise the engine from a technical point of view 
with so little definite information, but the Americans 
are to be congratulated upon their early appreciation 
of the importance of a standard engine, and the 
immense amount of time in production and repair that 
can be saved by adopting such a design. 

In a circular letter received from the Decimal .Asso- 
ciation, and headed ‘‘The Breakdown of the Penny,” 
a proposal is again put forward for the establishment 
of a system of decimal coinage based on the sovereign, 
or pound sterling, which would retain its present 
name and value, and would represent “ 1000 mils." 
It is pointed out that most of our existing coins down 
t» and including the sixpenny-piece are available for 
incorporation in such a system without any alteration 
whatever in their respective values, and that (the com- 
pletion of the system by the division of the florin into 
100 parts would involve only a slight modification in 
the values of our present bronze coins. The circular 
states that war-time conditions have completely 
changed the purchasing power of the penny, that 
the inflexibility of our subsidiary coinage has been one 
of the causes accentuating the high prices of dailv 
necessities, which have been found to be the root of 
so much industrial unrest, and that the proposed 
changes will be of advantage to the industrial classes. 
Prices of halfpenny goods have in many instances 
been raised to a penny and those of penny goods to 
three-halfpence for lack of coins having values inter- 
mediate between our present halfpenny and penny 
and between the penny and three-halfpence. The pro- 
vision of an enlarged range of low denomination coins 
in closely graduated steps would accordingly afford , 
much relief to purchasers while enabling t^ seller to 
a fair increase of price for his' article, A table 
of the proposed decimal coinage,, given in a pamphlet 
accompanying the circular, shoVs that the new corns 
introduced would be nickel pieces W 10, 5, and mils, , 
and, if necessary, bronze pieces pf 4, 7, and 1 mils. 
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The annual report for 1916 of the Agricultural and 
Horticultural Research Station, Long Ashton, Bristol 
(the National Fruit and Cider Institute), forms an 
interesting record of work continued under great diffi- 
culties owing to depletion of staff. Cider and apple 
investigations form, as usual, the most prominent 
feature of the report, whilst several t^uestions relating 
to black currants have also been studied. In addition 
to the staple research work of the station a number 
of questions which have arisen out of war-time condi- 
tions have been investigated, including experiments on 
the utilisation of cider apples and apple pomace as 
food for live stock and the substitution of glucose for 
cane-sugar in jam-making. 

j The Bulletin of the Imperial Institute (vol. xv., 

I No. i) gives an account of the results of examination 
j of Ecdeiocolea monostachya "leaves” from Western 
j .Australia, Neobouionia macrocalyx timber from the 
East Africa Protectorate, and bark of Brachystegia 
Randii from Rhodesia, which have been investigated 
at the institute recently as sources of pulp for paper- 
making. The results on the whole were such as to 
indicate that these materials could be satisfactorily 
I employed for the purpose. A further addition to the 
j valuable information on oil-seeds supplied by the insti- 
tute is given in articles on manketti nuts, babassu 
kernels, tucan nuts, and Paraguay kernels. In an 
article on the production of wheat in Egypt 
Mr. G. C. Dudgeon, of the Ministry of Agriculture, 
arrives at the conclusion that, except in years when 
the cotton crop is largely restricted in area, Egypt 
cannot grow enough cereals to supply completely her 
ov(rn necessities. Other reports, articles, and notes, 
covering a wide variety of subjects, contribute to make 
an interesting number. 

In his address to the Phy.sical and Chemical Sec- 
tion of the Franklin Institute in January last Prof. 
Millikan, of the University of Chicago, dealt with one 
of the unsolved problems of modern physics? — the rela- 
tion of the electron to the absorption and emission of 
radiation. The fact that short-wave radiation passes 
through matter without influencing more than one in 
a thousand billions of the atoms in the space traversed 
forces us to assume either that the energy of the 
radiation is not spread evenly over the wave front, or 
that there is some property of the atom which, while 
permitting it to take in energy from the radiation 
gradually, only admits of that energy being emitted in 
bundles or "quanta.” The former alternative has 
been adopted by Thomson and by Einstein, but Milli- 
kan points out the objections to it, and is disposed to 
think the second alternative the more promising, 
although in its present state it leaves us in the dark 
as to the conditions which exist within the atom and 
the modification of them that the incident radiation 
brings about. Prof. Millikan’s address is reproduced 
in the September number of the journal of the insti- 
tute. 

Two li-rnetre comparators, complete with the neces- 
sary standards, have recently been completed and 
shipped for the Imperial Japanese Government. The 
object of these comparators is to enable the final 
standards of length, as used by our Japanese Allies, to 
be comparable with" those in use at the National 
Physical laboratory, at Teddington. The supreme im- 
portance of accurate final standards, from the point of 
view, of interchangeability of ordnance, is universally 
recognised. The standards themselves are divided in 
ntetric units, and consist of H-3haped bars of 58 per 
cent, nickel-steel with platinum-iridium divided sur- 
faces. In their general method of construction, all 
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comparators consist of a heavy cast*iron base, on the 
back of which micrometer microscopes are fixed. The 
bars, to, be compared, are mounted in a moving car- 
riage, which is traversed to and fro beneath the micro- 
scopes, thus enabling plus and minus difference read- 
ings to be taken. In this case the moving carriage 
consists essentially of a double tank mounted on 
wheels. The two standards are carried on light beams 
in the inner tank, which beams are fitted with accurate 
levelling screws. The inner tank is filled with water, 
so as to maintain the standards at a constant tem- 
perature, whilst a complete system of thermometers 
enables the temperature accurately to be determined. 
'J'he outer tank acts as a jacket to the inner. By 
filling the interspace with ice, or, alternatively, hot 
water, coefficients of expansion can be obtained to a 
high degree of accuracy. In the general design and in 
the supply of the detail fittings, the utmost precautions 
have been taken to eliminate small sources of error, 
and an accuracy of about ±o i /u is anticipated after 
final erection. These instruments were constructed by 
the Socidt6 tienevoise, of 87 Victoria Street, London, 
and Geneva, to the specification of Mr. O. Paul 
Monckton. 

The September number of La Science et la Vie 
conttftis a description of the stereoradioscope invented 
by Major Li^vre, of the French Army Medical Corps. 
The principle of the apparatus is as follows. A body 
acted upon by the Riintgen rays emanatiag from two 
different sources distant from 6 to 10 centimetres from 
each other projects two parallel shadows on to the 
screen. If. by a suitable arrangement the right eye 
is made to see only one of the images at the same 
time as the other image is seen by the left eye only, 
an observer will have a stereoscopic view^ of the radio- 
scopic image. To dissociate the tw'o images in this 
manner and render each visible to the corresponding 
eve. Major Li^vre has applied the principle of the per- 
sistence of luminous impressions on the retina. The 
apparatus itself consists of three essential parts super- 
posed, viz. a double source of X-rays underneath, fol- 
lowed bv the usual screen, then a sighting device pro- 
vided with a shutter and a commutator. The commu- 
tator serves the purpose of operating one of the X-ray 
tubes simultaneously with the uncovering of one of the 
eyepieces, and of shutting off the other X-ray source 
and^ closing the shutter of the other eyepiece. The 
device, which has been adopted by the French Army, 
has the advantage of great mechanical simplicity and 
ease of application. 

The problem of the landing of an aeroplane in the 
shortest distance and with the minimum of shock is a 
very important one in aviation, especially with the 
advent of the heavier machines of the bombing type. 
In a verv interesting article in the September number 
of La Science et la Vie M. Jean Fontanges deals with 
the question, and describes the systems of landing car- 
nage employed on various French and German 
machines. The type of carriage provided with skids 
only is now practically obsolete, the most usual pattern 
consi.sting either^ of wheels alone, or wheels in con- 
junction with skids, or a rear crutch. The centre or 
supporting wheels have to be built on a high-strength 
framework (usually of steel tubing), with (smaller) 
front wheels to prevent the machine landing nose 
down. Some of the types are provided with brakes 
the wheels, to give quicker landing. Mention is 
made of the Paul Schmitt biplane, which is provided 
with a device for altering the incidence of the wings 
and so reducing the speed of the machine prior to 
landing. The article also discusses the types of shock- 
absorber usually employed, 
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Mr. G. Burton Baker contributes to the Chemical 
News for September 21 an interesting note on a colour- 
ing matter extracted from Wasahba wood. The latter 
has a specific gravity 1-214;. it is difficult to work, 
being extremely hard and almost bony in texture. 
When the sawdust is extracted with hot alcohol a 
colourless solution is obtained which becomes a bright 
salmon-pink when treated with an alkali solution, the 
colour being discharged by acids. If the alcoholic 
extract is used side by side with a one per cent, solu- 
tion of phenolphthalein in the titration of ammonia, 
potassium hydroxide, and sodium hydroxide soluti<ms 
with hydrochloric acid, the same result is ob- 
tained in the case of potassium hydroxide as with 
j phenolphthalein, whilst with ammonia and sodium 
I hydroxide the results were approximately the same. 
Concordant results could not be obtained w'hen sodium, 
potassium, and ammonium carbonates were the alkalis 
employed. Further, the red alkaline solution will act 
as a dye, staining white pine quite deeply- 

The issue of Engineering for September 21 contains 
an account of the hydraulic power undertakings con- 
nected with the town of Barcelona and its electric 
supply. Under the control of the Barcelona Traction, 
Light, and Power Co. there has been inaugurated a 
threefold development of the hydraulic resources of the 
adjacent country. Power accessible to the extent of 
60,000 h.p., under a head of 164 ft., is already obtained 
from the river Segre, from Lerida downwards for a 
distance of i8| miles. By the formation of a dam,' 
262 ft. high, a reservoir has been formed on the river 
Noguera Pallaresa, giving a head of 492 ft., from 
which two power stations of 50,000 and 60,000 h.p. 
respectively are supplied. The river Ebro is to yield 
the third quota, a dam 1378 ft. long and 197 ft. high 
being contemplated, and this will enable its power 
station to develop no fewer than 300,000 h.p. The 
Noguera Pallaresa dam has only recently been com- 
pleted. It impounds a volume of 6,909,000,000 cub. ft. 
It is constructed across the narrowest part of the valley 
and is curved to a radius of 984 ft. The dani is a 
gravity dam, with a volume of 9,500,000 cub. ft. The 
Tremp power-house is situated about half a mile below 
the dam, and has four turbines, which run under a 
m.'iximum hc.ad of 229 ft. and a minimum head of 
98 ft. 

Mr. Humphrey Milford, of the Oxford University 
Press, announces “Studies in the History and 
Method of Science,” edited by C. Singer. It will con- 
tain the following contributions The Scientific 
j Views and Visions of St. Hildegarde,” C. Singer; 
“Vitalism," Dr. J. W. Jenkinson; “A Study in Earlv 
Renaissance Anatomy," C. Singer; “The Blessing of 
Cramp Rings,” R. Crawford; “Dr. John Weyer and 
the Witch Mania," E. T. Withington ; “The * Trpetatus 
de Causis et Indiciis Morborum,’ attributed to Mai- 
monides,” R. Levy; “Scientific Discovery and Logical 
Proof," F. S. Schiller. Mr. Milford will also pub- 
lish “The Determination of Farming Costs,” by C. S. 
Orwin. 

The October list of Publishers’ Remainders of Mr. 
H. J. Glaisher, 55 Wigmore Street, W.i, is miscel- 
laneous in character, and should be seen by those in 
search of books in new condition at low prices. Among 
the books likely to be of interest to reaaers of Nature 
are Sir F. Galton’s “Memories of My Life"; “The 
Life of Sir Joseph Banks”; “The Life and Work of 
Prof. C. Pritchard ” ; and “ Eleanor Anne Ormerod : 
Autobiography and Correspondence,” all of which are 
listed at a very 1o\y figure. The “ Library of Useful 
Knowledge a series of shilling volumes — is offered at 
half-price. 
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OVR ASTRONOMICAL COLUMN. 

The Nature ok Sun-spots. — useful summary of 
our knowledge of the phenomena presented by sun- 
spots is given by the Kev. A. L. Cortie in Science 
Progress for October. A spot is regarded as an up- 
rush of metallic vapours, which become cooled by 
rapid expansion, so that the spot appears dark by 
contrast with the bright solar surface. The umbra is 
considered to rise above the level of the photosphere, 
while the penumbra is built up by dark radial streams 
flowing from the umbra an4 seeking a level 
slightly lower than that of the photosphere. In round 
spots the penumbra is a shallow, saucer-like cavity, 
the lowest portion being due to the falling-in of the 
photospheric clouds caused by the initial uprush. This 
lal ling-in and heaping together of the photospheric 
clouds to fill the partial void produced by the ejection 
of the umbral vapours would account for the bright 
border which is generally seen to separate the umbra 
and penumbra. At a high level above the spot are the 
hydrogen flocculi, the rotation of which gives rise to 
the appearance of the solar vortices. Friction of the 
gyrating gases and vapours is considered competent 
to generate electric currents, and the accompanying 
magnetic fields which produce the Zeeman ' enects in 
the spectra of spots. Father Cortie considers it doubt- 
ful whether the umbra and penumbra of the spots 
themsefves share this gyratory motion. 

Solar Prominences in 1915. — ^An account of the 
observations of solar prominences made at Catania 
during 1915 has recently been given by Prof. Ricco, in 
continuation of the admirable series commenced by 
him in 1880 {Mem.^Soc. Spett. Italiani, July-August, 
1917). The number of days of observation was 168, 
and the total number of prominences exceeding ic" in 
height was 1264, giving a mean daily frequency of 7-5. 
The activity in the northern hemisphere was the 

G reater, the respective numbers being 677 and 587. 

he prominences were distributed almost symmetric- 
ally in the two hemispheres, few or none appearing in 
the polar and equatorial regions, while there were well- 
defined maxima in the zones ±30°-35° and ±5o°-55®. 
Twenty-four of the prominences exceeded 100* in 
height, and one observed on May 5 reached 286'. The 
mean latitude of all the prominences was 38*65®, which 
was rather lower than for the preceding year. There 
was a marked increase of activity as compared with 

1914- 


A COMMERCIAL IRON OF UNUSUAL 

PURITY. 

_ % 

^OR some time past the Shelton Iron, Steel, and 
Coal Co., of Stoke-on-Trent, has been manu- 
facturing a commercial iron of unusual purity in the 
basic open-hearth furnace. This iron is guaranteed 
to be ^-84 per cent, pure, and has been placed on 
the market under the trade name “Armco Iron.” It 
differs from wrought-iron in that it has been melted 
and cast, and thus contains much less slag, and from 
mild steel in that its carbon content is so low that no 
pearlite is present. It has been found, however, to 
possess a peculiar property which militates againist 
its practical usefulness, viz. the property of a char- 
acteristic red-shortness, or brittleness, when subjected 
to mechanical treatment between owtain limits of 
temperature. The reason for this peculiar behaviour, 
which is not shared by other forms of commerdal , 
iron and mild steel of high quality, has beeii inypsti- 

g ated by Messrs. Brooke and Hunting, and their pre> 
minary results were communicated m an interesting 
hc^ Id the recent meeting of the Iron ai^ Steel liiatl- 
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Very early in the history of the process it was 
' found that this brittleness always ap^ared between 
certain fixed limits of temperature, which they place 
at from 900^-800° C. ; that on heating the iron to well 
above AC3, and allowing it to cool, brittleness appeared, 
first at about 9c o® C., and disappeared sharply at 
about 800° C. ; and that above and below these tem- 
peratures the metal possessed an unusually high de- 
gree of ductility and malleability. In fact, they com- 
ment on its similarity when cold to copper in respect 
of malleability, thus emphasising also its resemblance 
to the electrolytic irdn investigated in 1913 by Stead 
and Carpenter. 

The authors then proceeded to carry out systematic 
experiments on specimens of the iron quenched from 
various temperatures. They determined the tensile pro- 
perties, and examined its structure and the type of frac- 
ture. Most interesting and illuminating results were 
obtained with the photographic records. Quenched 
from temperatures above 1000° C., the structure was 
that of y iron with “martensitic” markings. .As the 
quenching temperature fell this appearance altered, 
and the ”y iron effect changed to a more definite 
ferrite form.” The authors say that at about Ae 
At^ point a complete change occurred, the ferme 
grains increased considerably in size, and at the junc- 
tions of many of the crystal boundaries a pdiuliar 
structure was observed which was “perfectly constant 
and always possassed the same characteristic . . . 
viz. a central structure more or less pearlitic and very 
clearly defined, surrounded by a space- composed of 
ferrite, and the whole again surrounded by a definite 
boundary which connects up with adjacent crystal 
grains.” This structure is clearly seen in the photo- 
graphs published by the authors. They say that^ a 
very large number of experiments have been made, 
and that in every case this peculiar structure has 
appeared in exactly the same manner. On lowering 
the quenching temperature somewhat the structure 
gradually becomes less pronounced, and at just above 
C. it ceases to exist. Below 800® C. it was 
never observed, and the structure was that of normal 
ferrite. The temperatures at which this material is 
precipitated and reabsorbed coincide so remarkably 
with the beginning and end of the zone of brittleness 
that a strong presumption has been established tliat 
herein lies tm origm of the characteristic red-short- 
ness of the iron. The authors suggest that it is a 
eutectoid, probably composed of iron carbide, phos- 
phide, and sulphide, with possibly traces of man- 
ganese sulphide and^ ferrous oxide, and that .it is 
thrown out of solution in a semi-liquid or plastic 
condition, causing the grains to be very loosely held 
together, and thus making the structure relatively 
weak. If the iron is quenched in the 900^-800® C. 
zone, no brittleness is observed in the static tests. 

The authors have found that a sample of Swedish 
iron similar in purity to the above material also 
shows a brittle zone in the same temperature range, 
and thdt an iron containing carbon 0*00 per cent, and 
manganese oto per cent, shows no brittleness when 
manufactured in the same way as “Armco” iron. 
At one stage of the investigatim they were inclined 
to connect the appearance of the material with the 
existence of dissolved oxide, since in one set of experi- 
ments they found it difficult to reproduce the char- 
acteristic structure, and this coincided with a remark- 
able absence of s^ts of “oxide matefiai.” Samples 
of metal, however, taken from the bath, just before 
tapping, when it was known to be in a super^xidised 
condition, gave only a normal dmouht of eutectoid 
strudure. Again, when complete ^ deoxidation was 
attempted it still appeared. There is no reason, there- 
fore, 'for connOcting ft with the presence of an unusual 
amount of oxide, an<i-the*'nai^relof, the “eutectoid” 
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structure is still a matter of pure con|ecture. ^ It is to 
be hoped that the authors will investigate this aspect 
of the research, difficult though it will probably prove 
to be. 

The authors entitled their paper “A Note on the 
Microstructure of Commercially Pure Iron between 
Ar3 And Ara.” Strictly speaking, this is not the case. 
Mr. P. Tucker, who took cooling and heating curves 
for them, found Ac3 at 888® C. and Ar3 at 874° C., 
and makes the significant statement that it was 
“practically impossible so far to determine the Ara 
point of this material even on the most delicate in* 
struments.” Now the new structural constituent is 
shown in the photographs at 899° C., •while the mate- 
rial was still in the y range — above Ar3. It does not 
appear, therefore, that the upper limit of brittleness 
coincides with the Ar3 change. Ara is normally found 
at about 765° C. in commercially pure irons. This is 
about 35° lower than the temperature at which the 
eutectoid structure disappeared. No iron has ever 
been found to give Ara at so high a temperature as 
800° C., which is actually below that at which the 
constituent v'anishes. Neither, therefore, does 
*t|^Wower limit of brittleness coincide with the Ara 
cfflmge, assuming that it does exist, according to the 
^ evidence at present available. 

w H. C. H. Carpenter. 


RECENT RESEARCHES AT VESUVIUS. 

pROF. ALESSANDRO MALLADRA, the suc- 
cessor of Mercalli at the Royal Vesuvian observa- 
tory, has published a number of papers, from 1913 
onwards, on the volcanic manifestations and progres- 
sive changes in the great crater formed in 1906. It 
has been possible in recent years to descend, by hazard- 
ous paths, to the edge of the central funnel, 350 metres 
below the crater-edge, and valuable observations have 
been made on the leases emitted from the fumaroles. 
Prof. Malladra furnishes a well-illustrated summary of 
the conditions in 1914 in *'Nel cratere del Vesuvio” 
(Boll, reale Soc. Geografica, 1914, p. 753). The 
gradual widening of the crater by the falling in of its 
cliffs is shown in plan in a paper, “Sulle modificazioni 
del Vesuvio dopo il 1906 ” (tbia., p. 1337). The small 
aperture of 1900 is also here indicated, almost imme- 
diately over the pit that is now active. The volcano 
remained quiet, in a solfataric stage, for seven 
years after the enormous outburst of 1906; but a 
glowing funnel opened in the floor of the crater of 
explosion on July 5, 1913. Prof. Malladra was en- 
gaged in a hypsometrical survey on the cone a few 
hours after this outbreak (“Sui fenomeni consecutivi 
all’ apertura della bocca 5 Luglio, 1913,” Rend. R. 
Accad. Set. Fis. e Mat. at Napoli, fasc. ii and la, 
i 9 ^ 4 )> and has recorded a true incandescence, accom- 
panied by the emission of fresh scoriae, specimens of 
which were collected On one of many later visits. The 
“yellow fumarole” in the crater gave a temperature- 
reading of 138® C. in 1911, In ^ptember, 1913, this 
had risen to 330®, and in October to 347®. During 
the collection of gases from this fumarole for analysis, 
water condensed, containing hydrochloric acid in the 
proportion of qai granris per 100 c.c., and smell- 
ing strongly of sulphuretted hydrogen. The author 
pmnts out that, following . the arguments of 
Brun as^ to the possibility of the permeation 
of water into a heated mass froth without, this water 
must be truly magmatic. He thui provides further 
evidence, in addition to that of |i)ay and Shepherd, 
against Brun *s main contention. 

Prof. Malladra illustrates (“I Gas vulcanicl e la 
Vegetazione,” BoU.^ Sbe. Sismahgiea. Itai,, voh acvtti.) 
the^ acid gases of Vesuvius rolling in a dense cloud 


down the mountain slope. They deposit on the leaves 
and branches of the trees a white dust consisting of 
chlorides and sulphates of iron and the alkalies; and 
these anhydrous or slightly hydrated gases are easily 
recognisable to the experienced eye from the ordinary 
masses of water vapour. Like the descending clouds 
that brought death to Saint-Pierre and Morne Rouge, 
they consist of very finely divided solid matter and 
gas, and resemble tne smoke of a conflagration. The 
caustic effect produces brown spots and decay in 
leaves, and experiments are in progress' in the planting 
of bare parts of the Vesuvian slopes with Euonymus 
and with a bamboo, appropriately known as Arundo 
Plinii, which flourishes fairly upon Stromboli.* Both 
these, it is hoped, will resist the acid emanations. 

An investigation of the rainfall on Vesuvius, and of 
the distribution of snow on the variously heated areas 
near the vent (“ La pioggia sul Vesuvio, 1863-1913,“ 
ibid., vol. xviii.), contains an interesting passage on 
the snow-accumulations formed by the freezing of the 
vapour of the fumaroies. G. A. J. C. 

FUEL RESEARCH^ 

I N its first report* the Board stated that it had 
in view two main lines of research : first, a survey 
and classification of the coal seams in the various 
mining districts by means of chemical and physical 
tests in the laboratory, and, secondly, an investigation 
of the practical problems which must be solved if any 
large proportion of the raw coal at present burned in 
its natural state is to be replaced by the various forms 
of fuel obtainable from coal by carbonisation and gasi- 
fication processes. 

When the previous report was written it was be- 
lieved that the survey and classification of coal seams 
might be proceeded with in advance of the second line 
of inquiry ; but further consideration has shown that 
from the practical point of view the two lines are so 
thoroughly interdependent that they can be^ most satis- 
factorily dealt with side by side. This view will be 
further developed after the position and prospects with 
regard to the second line of inquiry have been more 
fully explained. 

In preparation for the organisation of the first line, 
however, an experimental study of standard methods 
for the examination of samples of coal in the labora- 
tory has been made. Hitherto in the systematic exam- 
ination of coals in the 'laboratory there has been no 
generally accepted low-temperature carbonisation test. 
In the survey and classification of coals for the pur- 
poses of the present inquiries a test of this kind is 
practically indispensable. Certain existing tests are 
designed to ascertain the suitability of coal for gas- 
or coke-making, but as both these methods of carbon- 
isation are carried out at temperatures above 900® C. 
they give little or no direct information as to the be- 
haviour of the coal when carbonised at 500® to 600® C. 

As a result of experimental work carried out for the 
Bpard in the fuel laboratory of the Imperial College 
of Science and Technology, a test has now been elabo- 
rated which by direct weighing and measurement gives 
the yields of gas, oil, water, and carbonaceous residue 
which result from carbonisation at any definite tem- 
perature. The apparatus is simple and is so arranged, 
that the progress of the distillation can be watched 
from start to finish. The products can be weighed or 
measured with reasonable accuracy, and any or all of 
them can, if desired, be submitted to further examina- 
tion. 

IR^rt (slightly abri^tdj^tbe Pusl Rtitowh Board <» iu Schsme 
*2.4 Establishment of a Pa, el Beseareh Sution. (Pob* 
^h^ for tim DeparMant of Sciebtific and Industrial Research by H.M 
Stationery Offiba.) Price adL net. 

* lliis report was tiot published; 
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With rej^ard to the organisation which will ulti- 
mately be required in the principal coal-mining dis- 
tricts for the collection and registration of samples, the 
Board is glad to say that it has found every 
disposition on the part of the representatives of the coal- 
owners to co-operate in this work. It is not proposed 
to start any ^extensive organisation for this purpose 
until the preparations for the second line of inquiry 
are further advanced. The accumulation of large num- 
bers of sample^ would serve no useful purpose at pre- 
sent, and would be decidedly inconvenient. It is cer- 
tain that as soon as the arrangements for the exam- 
ination and testing of samples are in working order 
it will’ be an easy matter to maintain the necessary 
supply of samples to keep the laboratories and the 
research station fully occupied. 

In the first report the following statement with re- 
gard to the second line of inquiry was made : — 

“The second of the proposed lines of inquiry' has 
been led up to by a variety of influences during the 
past eight or ten years. Among these influences have 
been the demands for cheaper and more ample supplies 
of electrical energy, for home supplies of fuel oil for 
the Navy, of motor spirit for the Transport and Air 
Services, and last, 'though by no means least, for 
smokeless domestic fuel. This last has been brought 
about through the growth of public and municipal 
opinion on the subject of smoke prevention in cities j 
and in industrial centres. 

“The only development which would satisfy all these? 
needs simultaneously would be the replacement of a 
large proportion of the raw coal which is at present 
burned in boilers, furnaces, and domestic fires, by 
manufactured fuels prepared from raw coal by submit- 
ting it to distillation. 

“The greater part of the coal which is consumed 
in Great Britain is burned in its natural state as it 
comes from the mines. The question of the moment 
then is : To what extent can and ought the present use 
of raw coal to be replaced by the use of one or other 
of the various forms of fuel manufactured from coal- 
coke, briquettes, tar, oil, or gas? While there is 
already in the possession of experts a certain amount 
of knowledge and experience which might enable them 
to organise and direct schemes for the replacement of 
raw coal by manufactured fuel in particular directions 
ant^ on a fairlv large scale, no really comprehensive 
scheme can be formulated until certain perfectly definite 
problems in coal distillation have been solved. 

“These problems can be solved only by carefully 
organised experiments on a working scale carried out 
under the conditions likely to arise in practice.” 

The gas retort and the coke oven have become highly 
developed appliances for the carbonisation of coal at 
temperatures ranging from 900° to 1200° C. In the 
former the primary object of the carbonisation is to 
obtain the rnaximum yield of gas suitable for domestic 
and industrial lighting and heating, while in the latter 
coke is regarded as the principal product. In both 
cases the by-products of tl^ operation are of economic 
value, but are necessarily of secondary importance. In 
considering the broad question of the r^laoement of 
any considerable proportion of the coal which is at 
present being burned in its raw or natural state by 
manufactured forms of fuel, the part which may be 
plaved by high-temperature methods of carbonisation 
will need to he taken into account. For this purpose 
a great amount of experience is available, and trust- 
woi^hy data on which to base the calculation of the 
economic possibilities are in existence. 

The distillation of oil shale^ at low temperatures 
lor the production of mineral ' o^s,* paraffih wax, and , 
ampi^ta is a highly developed industry, but tlW oil 
ahliilKare totally unlike coal in their nature and in the j 
prbd^i^ which they yield, so that the experience gained 
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in this industry, though undoubtedly valuable, is only 
indirectly useful so far as coal is concerned. 

.•\s regards the carbonisation of coal at low tem- 
peratures, there is no corresponding body of experience 
in existence, and there are very few properly accredited 
data available. Some work has been done by indi- 
vidual inventors and syndicates, and a certain amount 
of experience has been gained. While only portions of 
this experience have been disclosed, enough is known 
to justify the conclusion that much still remains to be 
done in devising the special forms of apparatus required 
for the economical carrying out of this tyiie of carbon- 
isation. 

The way is clearly open for a serious attempt to 
determine whether an economical and efficient appa- 
ratus can be devised for the carbonisation of coal at 
low temperatures, and whether, by the use of such an. 
apparatus, for the carbonisation of properly selected 
coals, products will be obtained of a collective value 
greater than that of the original coal plus the cost of 
carbonisation and handling. Obviously the evolution 
of an economical and efficient apparatus is at the root 
of the whole matter, for only after a thoroughly 
tical apparatus is available can trustworthy tests o^^ 
various classes of coal be made and the econoW 5 c 
possibilities of the method be fully w’cighed and con- 
sidered. w 

The solution of these fundamental problems will 
supply a new base from which to attack questions like 
the following : — 

(1) Can the thirty-five to forty million tons of raw 
coal which is used every year for domestic heating be 
wholly or partially replaced by smokeless fuel, solid 
and gaseous, prepared by the carbonisation of this 
coal ? 

(2) Can adequate su]:^lies of fuel oil for the Navy 
be obtained by carbonisation of the coal which is at 
present used in its raw form for industrial and domestic 
purposes ? 

(3) Can supplies of town gas be obtained more 
economically and conveniently by methods of carbonisa- 
tion and gasification other than those at present in use 
in gasworks ? 

(4) Can electric power be obtained more cheaply if 
the coal used for steam raising is first subjected to 
processes of carbonisation and gasification? 

(5) Will the more scientific development of the pre- 
paration and use of fuel, which would be implied in 
the successful working out of the foregoing questions, 
enable the peat deposits of the United’ Kingdom to 
take a serious place as economic sources of fuel for 
industrial purposes? 

(6) Can the use of gaseous fuel in industrial opera- 
tions be forwarded by the development of more scien- 
tific methods of combustion in furnaces, muffles, and 
ovens used in metallurgical, ceramic, and chemical 
operations ? 

The answers to these questions will be obtained only 
by co-ordinated research carried out on the lines of a 
broad and well-considered scheme. The subjects to 
be dealt with are already attracting the attention of 
serious workers in the industries, and It is to be ex- 
pected that solutions of some of the problems will be 
supplied by these workers. The Board sincerely hopes 
that this will be the case. It would regard it as a 
great misfortune if the establishment of a Government 
organisation for fuel research , were to result in the 
discouragement or limitation in any way of the activi- 
ties of outside workers or organisations. It ventures 
to hope rather that many oi these workers will be 
disposed to w*etcome a national scheme of research, 
the aims of which are broad and yet - definite, and in 
which the more specialised contributions firom all sides 
will naturally take their place. 

In considering new and extensive, schemes of carbon- 
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isation it is necessary to bear in mind tbut outlets for 
all the products of carbonisation must be found. The 
l^as, coke, and shale-oil industries are all of old stand- 
inf?, and each has had to develop outlets for its pro- 
ducts by patient and continuous effort. No new carbon- 
isation scheme can be justified economically if it can 
only live by poaching on the preserves of the existing 
industries. Even if an efficient method of low-tem- 
perature carbonisation is evolved, it will be valueless 
in the wider sense unless profitable outlets for all the 
important products can be developed. It is obvious 
that the Fuel Research Board, which is in official touch 
with the Admiralty, the Ministry of Munitions, the 
Board of Trade, and other public departments, is excep- 
tionally placed for the furtherance of schemes which 
involve the finding of large outlets for products new 
lind old. It is known, for instance, that the Admiralty 
attaches great importance to the development of supplies 
of fuel oil from home sources, so that it may be taken 
for granted that this requirement alone would absorb 
all the oil which could be produced by the carbonisation 
of tens of millions of tons of coal per annum. This 
^ajUl^.lone gives an entirely new’ aspect to the extension 
bi^m'bonisaiion in hitherto untried directions, but w'hile 
it w'ill undoubtedly help on the economic sid<! of the 
problem, it in no way relieves the pressure on the 
technical side. In a way, moreover, it accentuates 
the problem now to be referred to, the profitable dis- 
posal of the coke or carbonaceous residue left w'hen 
the volatile products are distilled from the coal. The 
percentage of coke obtained varies with the quality of 
the coal and the temperature at which it is carbonised, 
but it may be taken on the average that each ton of 
coal carbonised will give about 15 cwt. of coke. Thus 
to obtain one million tons of fuel oil for the Navy it 
w'ould be necessary to carbonise twenty million tons of 
coal, and the coke protluced would amount to fifteen 
million tons. 

The disposal of this very large quantity of coke or 
char at a profitable price must be regarded as the 
vital question if low-temperature carbonisation is to be 
established oil a sound economic basis. The re.search 
scheme must therefore include a very complete inquiry 
on three main lines : — 

(1) The use and value of this coke for the direct 
firing of steam boilers. 

(2) Its gasification in producers for the manufacture of 
low-grade fuel gas and the recovery of its nitrogen 
as ammonia. ■ 

(3) Its use for industrial and domestic heating either 
directly, as it comes from the retorts, or after its 
conversion into briquettes. 

The second of these inquiries will involve the de- 
velopment of a special form of gas-producer and 
auxiliarj' plant if the best results are to be obtained 
from the coke. It w’ill also involve the development 
of a svstem of boiler firing in which fuel gas of 
X30 B.T.U. can be burned at least as efficiently as 
coal, both a.s^ regard.s thermal efficiency and the ‘effec- 
tive evaporation per square foot of heating surface'. 

In all that concerns the preparation and use of 
special forms of fuel there are two distinct stages of 
development to be passed successfully. In the first 
stage apparatus and methods have to *be evolved and 
tested until a practical standard of efficiency is reached. 
In the second stage the consumers of fuel must be 
induced to study the .new apparatus and methods until 
ttiey thoroughly understand and in the end adopt them. 
This second stage will, be most readily passed if an 
expert staff trained at a fuel research station is avail- 
able to undertake the education of those who desire 
to adopt the new niethods and ai^liances. 

The use of town gas as a fuel fox' industrial pur- 
poses has made great strides during thO past few years, 
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and a number of experts are to-day engaged on the 
design and adaptation of furnaces and apparatus for 
these purposes. The actual practice of gas-heating 
still lags a long way behind the ideals of economy 
and efficiency, and there is room for much useful ex- 
perimental inquiry into principles and methods. 

The use of the lower grades of fuel gas, though 
successfully carried out in certain directions, iS very 
imperfectly understood in the majority of industries in 
which gas might be used for heating and pow'er pur- 
poses. In this direction there is scope for much useful 
w'ork, both in research and in the education of experts 
and consumers. 

A single illustration may tx; given of the complicated 
inquiries which will have to be conducted before an 
answer can be given to what seems to be a simple 
question. 

There is a very general belief among electrical ex- 
jxTts that the future of British industry will be greatly 
affected by the cost at which power in bulk can be 
supplied in thi* form of electricity. It has been pro- 
posed, for instance, that large electrochemical works 
should be established in this country for the manufac- 
ture of products which in the past have been manu- 
factured in parts of the world . where cheap water- 
power is available. In this connection it has been 
suggested that the cost of producing power from coal 
in this country would be substantially reduced if 
instead of burning the coal directly under the steam 
boilers it were first subjected to carbonisation and 
gasification processes which, in addition to fuel gas, 
would yield valuable by-products. Plausible statements 
have been issued showing the enormous savings or 
profits w’hich would accrue if schemes of this sort were 
adopted. Unfortunately, these estimates have gener- 
ally been made on a very slender foundation of know- 
ledge and experience. On the other hand, those who, 
by experience and practice, arc best qualified to judge 
hesitate to prophesy as to what the economic result 6f 
a combined carbonisation and power generating scheme 
would be, but they agree that the interests at stake 
are so great that the question ought to be authorita- 
tively answered once for all. But no answer can be 
accepted which is not founded on the complete working 
out of the scheme, no important step in the series of 
operations being omitted or slurred over. This series 
of operations will start from the mechanical preparation 
of the coal and its conversion into solid, liquid, arid 
gaseous products by carbonisation. It will end with 
the delivery of a known weight of high-pressure steam 
under the conditions most favourable for power pro- 
duction by turbo-generators. In the proposed scheme 
of research it will be seen that the ■ investigation of 
each of the steps involved in the above inquiry is 
provided for. Three, at least, of these steps involve 
pioneering work on an industrial scale, and the work 
may occupy a considerable time. The Board realises 
that it is possible that the net result of this particular 
inquiry may be to show that purely as a means of 
cheapening the cost of electric power, the use of 
carbonisation methods has not much to commend k, 
but that certain incidental advantages will justify its use 
in particular cases. 

The Fuel Research Station. 

The scheitie of research which has been outlined in 
this report can be efficiently carried out only in a fuel 
research station designed and equipped for the pur- 
pose, in which operations on an industrial scale can be 
carried out under proper working conditions. 

It is desirable that the station should be within easy 
reach of London, that there should be arriple rAilway and 
other facilities for the' transport oW^al from all parts 
of the kingdom, that there should be rea^y means for 
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the disposal of the large quantiries pf coke, oU, ond 
gas which would be produced in* the regular 
experimental w’ork, and that .a supply ot iahbur, skilled 
and unskilled, should be available. It was realised that 
these conditions could be {ulhlleif only by A site in the 
neighbourhood of a large gasworks; and Some months 
ago the Director of Fuel kese^rch approached Dr. ' 
Charles Carpenter on the subject. Dr. Carpenter, is 
chairman of the South Metropolitan Gas .Company, 
and he is a member of the Carbonisation Sub>Com- 
mittee of the Coal Conservation Sut^Committee of the 
Reconstruction Committee, of which the Director is 
vice-chairman* Following this conference. Dr. Car-^ 
penter, on behalf of the board of the South Metro-' 
politan Gas Company, made the follov^ing.very gener- 
ous offer to this Board (i) To lease to the Govern- 
ment at a peppercorn rent sufficient land at the East 
Greenwich gasworks for the erection of a research 
station; (2) to prepare drawings and specifications for 
this station on lines to be laid down by this Board, 
and to make contracts for its erection*; (3) to give 
every facility for the transport of coal and other sup- 
plies to the station, and to take over at market prices 
the surplus products, gas, tar, liquor, and coke result- 
ing from the operations at the station. After further 
conferences a suitable site was agreed upon. The pro- 
osed site is a strip of level ground about 250 ft. wide 
y 700 to 800 ft. long, situated on the main siding 
which connects the gasworks with the South-Eastern 
Railway and with access to an existing road. 

The foregoing scheme of research is obviously not 
intended to cover the whole of the territory which is 
open for exploration to-day. Still less ought it to be 
regarded as setting any limits to the exploration of 
new territories in the future. The root idea of the 
scheme is that certain fundamental changes in the 
preparation and use of fuel which have been proposed 
are of such far-reaching importance that the solution 
of the technical and economic problems involved ought 
to take precedence of all other matters. This does not 
mean that other lines of research will be ignored, but 
only that the larger issues must be kept well to the 
front until definite solutions of those technical and 
economic problems can be given. Though no direct 
reference has been made to the preparation and use of 
fuels from oil shales, brown roafs, and peat, it is 
obvious that experimental inquiries on these matters 
will naturally find a place in the developments of the 
present scheme. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — ^The term has begun with a greatly de- 
pleted number of undergraduates. TTie entry of fresh- 
men, which used to average nearly 1000, fell in 1914 to 
550, in 1915 to 238, and last year to 150. The number 
for the present academical year is about 100. Some 
colleges have none. The American Rhodes scholars, 
who have hitherto helped to raise the numbers above 
the vanishing point, are now called up for military 
service. Among the men who are now coming into 
residence for the first time are some who, after service’ 
at the front, have been discharged on the ground of 
wounds or sickness. 

On October 10 a men)orial t^let was unveiled at 
Oxford, commemorating the life and work of Roger 
Bacon. The tablet has been fixed to the old wall of 
the city, dating from early in the "thirteenth cMtUiy, 
close to the site of the Grey Friars Church In the 
precincts, of which Roger Bacpn w«s .bUriedi ’ ' The 
church has long since disapKMeared, but fhb position 
of the burial ground, thougn not thd exact spot of 
Bacon*s grave, is known. After the celebration at 
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Oxford in 1914 of the seven hundredth anniversary^ of 
Bacon’s birth, it was thought fitting that in addition 
to the statue then erected in the University museum, 
a permanent and public memorial should be set up as 
near as possible to the site of the Franciscan friary 
in which Bacon passed so many years of his strenuous 
life. This has now been accomplished, and the 
prophecy uttered by the Elizabethan dramatist Greene, 
which was recalled by Prof. James Ward, of Cam- 
bridge, at the ceremony in 1^14 (see Nature, June 18, 
1914, p. 406), has at length been virtually fulfilled. 
The Latin inscription on the tablet is as follows : — 

ROGERUS BACON 

Philosophus insignis Doctor Mirabilis 
Qui methodo experimentali 
Scientiae fines mirifice protulit 
Post vitam longam strenuam indefessam 
,Prope hunc locum 
Inter Franciscanos suos 
In Christo obdormivit 

ASMCCXCII. 

+ 

The College of Physicians and Surgeons, the Me<iV^I 
School of Columbia University, has decided to admit 
women on an equal standing with men. This step has 
been taken after long consideration, and has been has- 
tened by a great change in woman’s position in 
Europe since the outbreak of the great war. For many 
years past a large number of women have worked in 
the laboratories of the Department of Health of New 
York, and have done admirably. The laboratories in 
the hospitals, also, frequently employ women, and with 
the repeated disappearance of men owing to the draft 
and enlistments in the Medical Reserve Corps, many 
places will be vacant which can only be filled by 
women. The opening of the Columbia Medical School 
to women has been made possible by a gift of io,oool. 
from Mr. G. W. Brackenridge, of San, Antonio, Texas. 

The Glasgow libraries have taken a step in the 
right direction in publishing a detailed catalogue of 
all the works on aeronautics to be found on their 
shelves. The list is not a long one, owing to the lack 
of books upon the new science, but it is fairly com- 
plete, the most notable omission being the works of 
Elfiel, or the excellent English translation thereof by 
Mr. J. C. Hunsaker. The pioneer experimental work 
of Eiffel should certainly find a place in any aero- 
nautical library pretending to completeness. The 
committee representing the public and other libraries in 
Glasgow announces that this aeronautical list is to be 
the first of a series dealing with special subjects, and 
that the second of the series will deal with the in- 
ternal-combustion engine. Other libraries would do 
well to follow Glasgow’s example, for the catalogues 
ordinarily issued are of verjr little use as reference 
lists for any particular subject, and the increasing 
number of technical readers has created a demand for 
a convenient means of reference to technical subjects. 

A COPY has been received of the calendar for the 
present session of the Merchant Venturers’ Technical 
College, in which the faculty of engineering of the 
University of Bristol is provided and maintained. 
Among the varied and comprehensive arrangements 
explained in the calendar we note the Bristol “ sand- 
wich” scheme of training for engineers. The method 
is optional. The total length of the course is five 
years, of which about half is spent in the University 
and the rest in a works. .Fourteen months are spent 
in a wpHcs at the end of the firit session, and these 
enable a student to. retorn to the University better 
qualified to understand the theory of engineering and 
the laboratory work than if he had had ho such , 
expes'ience.. Two mohihs of the, third year and ‘ 
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the whole of the fifth year are also spent in a 
works. Some twenty-one important engineering firms 
in different parts of the country have already agrwd 
to take part in the experiment, and a satisfactory trial 
of the plan is assured. Full details are given in the 
calendar as to the courses of study demanded of 
students desiring to graduate in engineering in the 
University of Bristol. 

The annual report fof 1916 of the chief medical 
officer of the Board of Education is now available 
(Cd. 8746, price is. net). The report furnishes a 
record of the school medical service of the local educa- 
tion authorities in England and Wales carried out 
under the general direction of the Board of Education. 
Sir George Newman contributes an introduction to the 
report, in which he says the fact must be faced that 
in 1916, as in former years, the records show a large 
amount of ill-health, of bodily impairment, and of 
physical and mental defect. Of the six millions of. 
children in attendance at school, medical inspection 
shows that many, though not specifically “feeble- 
minded,” are so dull and backward mentally as to be 
urUble to derive full benefit from schooling, that up- 
wards of 10 per cent, of the whole are at a like dis- 
ability on account of uncleanliness, and that 10 per 
cent, also are mal-nourished. A year ago a moderate 
computation yielded not fewer than a million children 
of school age (not children in school attendance) as 
being so physically or mentally defective or diseased as 
to be unable to derive reasonable benefit from the 
education which the State provides. Local education 
authorities do not yet understand the nature of the 
problem which presents itself in their areas. Each 
authority should have continually a clear view of the 
steps necessary from a medical point of view to secure 
the full value of the school medical service to every 
child of school age in its area. The irreducible mini- 
mum, Sir George states, which will yield the results the 
nation requires is as follows : — (i) That every child 
shall periodically come under direct medical and dental 
supervision, and if found defective shall be “followed 
up." (2) That every child found mal-nourished shall, 
somehow or other, be nourished ; and every child found 
verminous shall, somehow or other, .be cleansed. (3) 
That for every sick, diseased, or defective child skilled 
medical treatment shall be made available, either by 
the local education authority or otherwise. (4) That 
every child shall be educated in a well-ventilated school- 
room or classroom, or in some form of open-air school- 
room or classroom. (5) That every child shall have 
daily organised physical exercise of an appropriate 
character. (6) That no child of school age shall be em- 
ployed for profit except under approved conditions. 
(7) That the school environment and the means of 
education shall be such as can in no case exert un- 
favourable or injurious influence on the health, growth, 
and development of the child. 

SOCIETIES ACADEMIES. 

Paris. 

^ Academy of Sciences, October I.— M. Camille Jordan 
m the chair.— M. Angelesce : A method of summation 
of trigonometrical series. — ^W. Slfrpliidil and N. Lttsln : 

A decomposition of an interval.— Q. Majorana ; Experi- 
mental demonstration of the constancy of the velocity 
of light reflected by a mirror in motion.— C. |tone4IM,i ; 
The thermo-electric effect by contraction\:in the case 
of mercury. ; The, themo-eiectric effect described by 
the author in an earlier paper may be r^arded as 
the reversal of the Thonison effec It is, however^ 
open to the pOssibfe obieCtion . that the effect observed 
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may be due to the' non-Jiomogeneity of the metal wire 
employed; a 'similar effect is now demonstrated with 
pure '.mercury, in '\yhich case this objection cannot 
apply.— M. biegbalu and ^ Stdistrikn : The X-ray 
spectra of the isotopic -elements. A comparison of the 
X-ray spectra .of RaG' and ordinary lead has proved 
their absolute /identity . —P. Dejean: Martensite, troos- 
tite, . sorbite. A discussion of the definition of these 
micrbgraphic constituents of steels. — L. C. Sonia : A 
new niethod of graphically recording in physiology. 
The method is based on the principle that if a battery, 
micrdphone, and solenoid are placed in circuit, and a 
..magnet is put in the axis of. the 'solenoid^ any varia- 
tion of resistance produced in the microphone by ex- 
ternal pressures' produces corresponding modifications 
of the magnetfc field, and a piece of soft iron carrying 
a writing point placed before the mamet gives a 
record or the pressures. — V. Gallppe : Parasitism in 
toxic seeds or seeds rich in essential oils. The pre- 
sence of micro-organisms, was found to be general in 
both classes of seeds. — Edm. Sergent and Et. 
Scrgent ; A new method for the destruction of mos- 
quitoes by alternation of their breeding-grounds. The 
life of the larva of the mosquito in the Mediterranean 
climate is from sixteen to twenty-five days before the 
metamorphosis intp the winged insect. In the case of 
a spring, around which a breeding-bed of mosquitoes is 
liable to form, it is sufficient to dig out two channels 
and every eight days to change the water from one to 
the other. During the week the soil dries and the 
larvae die for want of water. This method has given 
excellent results in Algeria, requires slight supervision, 
and costs little. — G. Bertrand : The digestibility of bread 
and the best utilisation of wheat. A comparison of 
existing data for white bread (72 per cent, extraction), 
wholemeal bread (100 per cent, extraction), and the 
intermediate (85 per cent.), taking into consideration the 
calorific value of the digested portion and the feeding 
of farm animals on the wheat offal, leads to no definite 
I conclusion from a theoretical point of view. — H. 

I Vincent: Results of antityphoid vaccination in the 
armies during the war. — C. LevadlH and L. Delrez : 
The cutaneous origin of the streptococci found in war 
wounds. 

New South Wales. 

Royal Society, August i.— H. G. Smith : The resin of 
the outer bark of Melaleuca uncinata. The author 
describes the resin which is the chief constituent in 
the outer bark of this Melaleuca. A piece of this outer 
’’bark, if ignited at one end, will continue to burn like 
a candle until entirely consumed, giving at the same 
time a considerable amount of blaw smoke. The in- 
flammable material consists almost entirely of a resin, 
as only a very small amount of a vegetable wax, melt- 
ing at 67°-68® C., was detected. It is a rare occur- 
rence for a true resin to be obtained in quantity from . 
any member of the natural order Myrtaoeae, and in 
only one previous instance does it appear that^ a 
Myrtaceous resin has been recorded. The resin, which 
is present in the outer bark of M. uncinata to the 
extept of 23 per cent., is of an orange-brown colour, 
semi-transparent, and very brittle. It is almost 
entirely soluble in alcohol, quite soluble in ether- 
alcohol, and very soluble in acetone. It is only slightly 
soluble in chloroform and benzene, and turpentine has 
Tittle action upon it even on boiling. The acetone 
solution makes a splendid lacquer for brass, and is 
perhaps one of the best uses to which the resin could be 
^ononiically put. The chief constituent of the resin is', 
a resin acid, the formula of which is C„H,»04. It 
melts at about i48®-i5o° C., and in alcoholic solution 
givas a deep-green colour and green precipitate with 
tetrie chloride. The neutral bodies of the resin melt 
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at about i25°-i3o° C., are brittle, of a resinous nature;.]' jThe Ouest for Truth (Swarthmore Lecture). Bv 
and do not give the green coloratioit with fA'rlc Pp. 128. (London : Headley Bros.’, 

chloride. » . - • ’Ltd.), is. ^ 


Victoria. 

Royal Society, July 12, — Prof. W. A. Osborhf Aresi- 
dent, in the chair; — J. H. Oatlill and C. J. Oabrte|: 
Additions to, and alteratiojis in, the catalc%ue of the 
m&rine shells of Victoria. Jschmochiton proteus, 
Reeve, /. atkinsoni, Iredale and May, and J. {Steno~ 
chiton) pollens, Ashby, were recorded as Victorian 
species. Figures of Dosinea grata. Desh., from speci- 
mens compared with the British Museum t3jpe are 
given. — F. Chapman ; New or little-known Victorian 
fossils in the National Museum. Part xxi. : Some 
Tertiary Cetacean remains. A fine example of the 
cranial rostrum of the ziphoid, Mesoplodon compressus, 
Huxley, sp., is described, together with another less 
perfect, both tending to prove the specific identity of 
the two examples described by Huxley and Owen re- 
spectively. A new species of Scaldicetus (S. lodgei) 
is described, which, as a Balcombian or Oligocene 
form, .is the oldest recorded example of the genus. 
A well-preserved tooth referred to Stenochiton (5. cud- 
morei) is apparently the first discovery of this genus 
in the fossil state, from the Kalimnan, or Lower Plio- 
cene, of Port Phillip. — H. J. Grayson : Description of a 
new engine for ruling diffraction gratings. The ruling 
engine differs from other machines in respect to the 
following : — ^The screw and ways of the ruling car- 
riage lie in one axial plane. The screw thrust occu- 
pies a central position upon the machine bed, and the 
screw is free from any stress other than that due to 
a direct axial pull upon the nut which is connected 
with the ruling carriage by means of two steel rods 
lying parallel with the screw axis. All the bearing 
surfaces or ways of the machine are ground circular 
bars of steel or glass, the latter forming the ways 
of the diamond carriage. Th^y are semi-polished and 
require no lubrication ; the frictional resistance is there- 
fore uniform and constant. The teeth of the ratchet 
wheels are ground and finished with diamond-charged 
cutters, by which means a high degree of accuracy is 
obtained and compensating devices are dispensed with. 
Gratings submitted to the Mount Wilson Observatory 
have been pronounced practically free from periodicity 
and diffused light, ('liiis research was awarded the 
1917 Syme prize for the most important work published 
in Australia during the preceding biennium.) 
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^nlijry. The new problems added by exjJefim^nt 
«are Quite a’H tmpresSive as the advanceineiit of th6' 
P}^ some reason hot gfiven, *with oJ>serva-; 

ERN BRIT^fl ^ <>uTOal^^n(d practical astronomy we ^are’fnot here 
SCIENCE, . / ; and with astronomy go the* other 

The Cambridge History of English Literature^ ] cSs^ervaiicmal branches of physical science.;, So| tHc. 
Edited by Sir A. W. Ward and A. ^ Wallei^. ‘'name of Sabine does not appeaV, and Hiijg’gins^is 
Vol. xiv., The Nineteenth Century. * ^p. xir+ ^ pnly accessible to the reader by a reference tto 
658. (Cambridge: At the University Press,' Miss A. M. Clerke’s books. , * ' ' 


. 1916.) Price 9r. net. 

I "'HIS the concluding volume , of the gi^t 
history of English literature produced oy 
the Cambridge University Press, on the “ collec- 
tive responsibility *’ of the Master of Peterhouse 


One other of Mr. BalPs sentences mu.st be' 
quoted. “Faraday had been brought up in 
humble circumstances, and his carce'r is interest- 
ing as an illustration of the fact that, in England, 
no door is closed to genius.” Surely that is a 

s? _ r f • ^ 


and Mr. A. R. Waller, of the same college, con- misreading of history. What one -gathers from 
tains a chapter of nearly fifty. pages devoted to Faraday’s career is that in all England" there was 
the literature of science in the eighteenth and just one door open to his genius, and he knocked 
nineteenth centuries. For this chapter, science is nt the' right, one. If he had knocked at the Cam- 
scheduled in three bibliographies grouped under bridge dOor instead, or at any other door, he would 
physics and mathematics, chemistry, and biology have found thirty-nine articles, at least, in his 


respectively. The chapter is accordingly given in 
sections with those headings. Mr. Rouse Ball con- 
tributes the section on physics and rtiathematics, 
Mr. Pattison Muir that on chemistry, and Dr. 
Shipley, Master of Christ’s, that on biology. 

The sections on physics and mathematics and on 


way. Instead of sunny complacence at the per- 
fection^. of our arrangements, the circumstance 
seems to suggest a shudder at a very narrow 
escape. No doubt Adams, Stokes, and Cayley 
would have gone on the^even tenor of their way 
in any 'case; but the literature of sciehce might 


chemistry are disappointing, for different reasons have been quite different if Faraday had missed 
in the two cases. The development of physical the unique opportunity afforded to him by Davy 
science in the ninefeenth century, as. it appears in at the Royal Institution. How many Faradays hjave 
scientific literature, is a most attractive subject remained mute and inglorious because doors were 
for an essay. It began with the law of con^rva- closed does not appear in the literature of.,sciencc. 
tion of matter and the atomic theory ; it found the The literature of chemistry is also disappointing, 
law of conservation of energy in ifs middle coprse; but for another reason ; there are great names in 
and in the end offered us unlimited possibilities for the story which is skilfully woven by Mr. Pattison 
new views of the physical universe in.+.the story Muir, but how few! Priestley, Black, Dalton, 


that radiation was made to tell, in its ninny forihs,’ 
some new, some old. , are cafried on to. new 
idexis of the constitution -ot matter and the ex^ploita- 
tion of the energy of atoms. Mr. Ball does .not 


Cavendish, Davy, Faraday, Alexander William- 
son, Frankland, Graham. We can add Roscoe, 
PerhSn, and Ramsay, who have passed away more 
recently. During a hundred and fifty years we 


show us the reflection of this moving picture in seem always to have been able to produce a 


the English literature of the century. After lead- 
ing up to Whewell and the British Association, he 
gives us silhouettes of Faraday, de Mdlrgan, Boole, '• 
Rowan Hamilton, Sylvester, Adams, Cayley, 
Henry Smith, Green, Stokes, Kelvip, .and| Max- 


chemist of the highest distinction, but always in 
‘comparative isolation. 

Dr. Shipley’s contribution,^ in a style ''5»yhich is 
entbroidered with gently gossip, carries , us 
through the botany of the eighteenth century, the 


well, with passing shadows of a few other namest ei|t£tblishment of pyblic museums, of scientific 
No one would suppose from reading the chapter societies, !pcluding> the British Association, and 
that the great principle of the conseVvation of of scientific jourpal-S, to the period of scientific ex- 
energy was a subject of lively discussion almost jploratiori which gave Sir Joseph Bmiks his oppor- 
within the author’s personal experience. tunity and culminated in the Challenger exp^i- ' 

Nor among the achievements in phy^cs <>f tipn, before he settles down to the biological 
nineteenth century is any place found for^solar anid^ literature of the nineteenth century. A rapid* 
stellar physics. Whewell would* h^e, takeP <a' survey of the work of the leading geologissts and, 
wider view of physics because it' isva^l. int^-^ aooiogistav with a well-merited note on the con- 
tive science. Mr. Ball’s mentah procfss/is; plmh;; tribuUoh of Sir F. D. Gfo^an, erroneously 


enough. “ Faraday was recognised as an, excep; 
tional genius,, and time has strengtjioned. the rec<^? 


printed as Goodman, an^ Osbert Salyin, leads up 
to the doctrine of evolution, the origin of species, 

’ a i T_T * 


nition of his claim to distinction r but,, ip gen^ and.. the work of Darwin and Wallace and Huxley 
theoretical physics had, by now, become so closely ‘ '*'1— ^ j — 1 ^ — a..» ^,.,1,. 

connected with mathematics thats h ^dnicd hardfy. 
possible for anyone without mathematical know- 
ledge to make further advances ihTtf prjpbleih^ 

It is a very limited science., thet^ Oab Bve ; op >the 
“ advancement of its problems. ” Pbysics had' st 
very different kind of cartet in, the* ^nideteenth 
' NO. ^^4; voi,' '1 00] . 


The more recent developments are only lightly 
touched upon; 

Bxit there is much niore in the volume that will 
interest men of science than the single chapter 
which , is specifically devoted to the literature of 
science^ The whole volume is full of interest. In 
Projf, sScgley?s chapter on philosophers and in one 
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by Mr. F. A. Kirkpatrick on the literature of travel 
we meet a number of scientific* names in circum- 
stances in which physical and. biologfical science 
find much of their pripiary impulse for, research. 
Prof. J. W. Adamson contributes a most valuable 
chapter on the history of education ; andj finally, 
a chapter on the changes in the language since 
the time of Shakespeare, by Mr. W. Murison, may 
be commended to all those who are interested, as 
all of us ought to be,, in the literary exposition of 
scientific work. 

THE tLAREE ELEMENTS. 
Inirqduction to the Rarer Elements. By Dr. P. E. 
Brownings . Fourth edition, thoroughly revised. 

, Fp. 250. (New York : J. Wiley and Sons, Inc. ; 
London': Chapman and Hall, Ltd., 1917.) Price 
ys. net. 

W E are pleased to find that in spite of the 
unrest of the present time it has been pos- 
sible to publisl^ a'fouiCth edition of the above well- 
known work. Browning’s Introduction ‘to the 
study of thc' rarer elements was first published in 
1903 as a hand-book for the use of students. The 
work was successful ftom the first; a second 
edition appeared: in 1908, and' a third in 1912. 
Since then thany new facts have been established, 
and the present issue has been revised and brought 
up to date, forming a valuable book of reference 
for practically all t^t is known about the history, 
sources, and properties of the rarer elements; 
numerous reactions are included that will help in' 
the separation and analysis Of these little-known 
bodies.” 

The general plan of the work is to give parti- 
culars of the discovery^ occurrence, extraction, and 
properties of eadi elernent, etc. , and to conclude 
with smne practical laboratory work ; although the 
author displnims any attempt at exhaustive 
treatment, the , student w-ill find much valuable 
information in its 250 pages, it may be a little 
startling to the English reader to find in the index 
to the literature of the subject that, out of twenty- 
, five" references quoted, fifteen are American, seven 
Germ^, two French, and one ^British,! It tS only 
fair, however, to note, that most of the American 
references are from the Smithsonian Collection 
of Miscellaneous, Papers. 

All the rarer elements, including the mre earths 
and the rare gases of the atmosphere, are detailed, 
and a special chapter i^ devoted to jthe radio- 
elements. This latter section, contributed by 
Prof. B. B. Boltwood, is brief and ^s con- 
fined to the well-established data |uid reactions of 
these interesting bodies, and their position in the. 
periodic table. The significance of atomic num- 
bers and the theory of isotope^ are also ^iscussed. 

In this chapter a good deal of new matt^ is 
introduced ; among other things it is stated that 
“the chief source of radiam has been the ntinerals 
containing a higher pfoportlon of uranium^ 
principally carnotite, and the present.supiidy has 
been largely . obtained from the edrnotihe ores of 
south-western Colorado.” “We rather hesitate 
NO. 2504, VOL, 100] 


to endorse this. Cainotite is a uranium- 
potassium-vanadate, and, authoritative analyses of 
picked specimens give about 60 per cent, uranium ; 
but the records of the Bureau of Standards, Wash- 
ington, show that the commercial ores that are 
being worked do not contain much more than 2 per 
cent, uranium. On the other hand, the pitch- 
blende deposits of St. Joachimsthal give 60 per 
cent, to 80 per cent. UgOg, and those from Corn- 
wall and other localities are of the same character. 

In the section devoted to spectroscopic re- 
actions, a spe!ptrogram is given of certain gallium 
and iridium products; this illustration may be of 
interest from the point of view of pure research, 
but as a spectrum reproduction it falls very short 
of what it is possible to do at the present day. 
The ‘same must be said of the set of six examples 
of the absorption spectra, of didymium, erbium, 
etc. ; some of these have scales of wave-length 
that are difficult to read, others are so bad that 
their value is quite lost, while the erbia series has 
no scale at all, and in the table of spark spectra 
of sixteen elements an arbitrary scale is used — 
this scale could have been given in Angstrom 
units, which would have added greatly to its 
value. The list of wave-lengths of the dominant 
arc and spark lines of the elements is a very good 
feature and of real value. 

A’ short chapter is devoted to “some technical 
applications,” and many of the more prominent 
uses ^to which the rarer elements have been applied 
are described. This is an exceedingly important 
section. When we con'sider that from this group 
of bodies, many of which but a few years ago were 
quite unknown and others simply regarded as 
chemical and mineral curiosities, have come the 
incandescent mantle, thg metal filament lamp, the 
pyrophoric alloys, the new steel alloys that arc 
playing such a prominent part in ordnance, naval 
construction, and engineering, the production of 
'.X-rays as in the Coolidge tube, and a host of 
other minor applications, it must become evi- 
dent to the most casual observer ’that the study 
of ’“these substances gives promise of very sub- 
stantial reward. 

It does not seem too much to suggest that the 
application of the rare/ elements may, in the 
near future, rival in value the coal-tar and other 
mdustries that are at the moment occupying so 
much attention. 

X very interesting diagram is given showing 
at ^ a .glance the chief associates of the rare 
elements in natural and commercial products, 
,but for some reason that is not clear the radio- 
elements have been left out of this scheme. 

We congratulate the author upon the original 
form of index that has appeared in the last 
two editions — ^a device of very great convenience. 
Against each element is noted the page where the 
discovery, extraction, compounds, separation, 
tecjperimental work, spectrum , and technical 
application ai^e to be found : this enables one to 
put one’s finger in a moment upon any subject 
needed and is of the greatest convenience. 

’ J.- H. Gardiner. 
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THE STUDY OF LIFE. 

The Study of Animal Life. By Prof. J. A. Thom- 
son. Revised edition. Pp. xvi + 477. (London : 
John Murray, 1917.) Price 6^. net 

’** "pOR about a quarter of a century this book 
^ ... has had an apparently useful life as 

.an introduction to zoological science.'* With 
these words Prof. J. Arthur Thomson begins^^his 
short preface, and he is well and handsomely 
■entitled to them. The book is not a large one, but 
it abounds in information, and the author sets it 
all forth in an easy way, with the practised skill of 
an old hand at teaching. The first part contains 
a few eloquent chapters on such themes as the 
“Wealth of Life,’* the “Web of Life,** and the 
“Social and Domestic Life of Animals,**^ and 
•closes with a slighter sketch of the physiological 
functions and activities of the body ; the second 
part, which is copiously illustrated, deals with 
structure and classification ; the third, in like 
manner, with embryology; and the fourth and 
last with the facts and theories of evolution. 

The array of facts is remarkable, and not less 
so is the immense number of recent or current 
theories which are dealt with or touched on in the 
book. Lamarck and von Baer, Spencer and 
Haeckel, Galton, Mendel and De Vries, and a 
hundred more, all find their place in a brief historic 
survey ; they are all duly honoured, and occasion- 
ally criticised — but the book is not written for 
the sceptic. In writing a chapter on “Vitality ** 
(as Prof. Thomson does not shrink from doing) 
he calls in a little host of thinkers and philosophers 
to help him — Huxley and Haeckel, Clifford and 
Joly, Child and E. S. Russell and Driesch ; he 
leans in the end to views which iie himself has 
•done much to promulgate ; “ that we require 
ultra-material, notably historical, concepts for 
describing organisms. For the organism is a 
psycho-physical individuality (a mind-body or 
body-mind) which has enregistered within itself 
the gains of experience and experiment and has 
ever its conative bow bent towards the future. *J 
In all popular books, however good they be, 
even as this one is, there is an inevitable tendency 
to make use, without "more ado, of old familiar 
elementary statements, which are by no means 
always . sound ; just as the classical scholar, for 
instance, is (or used to be) too apt to take bis 
texts for gospel, and to shirk the weary work of 
■searching manuscripts.* There is at .least one ^ 
such case, I think, where Prof. Thomson »■ falls’ 
into error — in regard to the very common and 
familiar subject of the retraction or “ sheathiOg ” 
of a cat's claws; at the same time, if he offends, 
he does so in good company. His drawing’ (on 
p. 35) is a familiar one, closely re^mbting 
Mivart's, but it is not accurate; the figure “III.,!* 
for the third phalanx, points to the head of the 
second. But, and this is the important thing, 
Prof. Thomson explains the mechanism by saying 
that “the claw is retracted into its sheath^an. 
adaptation for keeping it sharp ti^hen , the animal 
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is at rest or is simply walking.** In like manner, 
Huxley talks of ^he claws being “completely re- 
tracted within the sheaths of the integument, 
when the animal does not desire to use them ’* ; 
and Max Weber speaks of “die . .in der ‘Haut 
zurfickziehbaren Krallen, ^ wodurch sie scharf 
bleiben.“ But the fact is that the *“ sheath ’* is 
very unimportant, if not wholly superfluous, part 
of tihe mechanism. Owen and Mivart do not men- 
tion it at all. It is a mere ruckle Of, skin, which 
neither covers nor protects the sharp point of the 
claw.,* John Hunter describe^ it with perfect ' 
accuracy : “ The skin whiOh covers ' the ^ last 
phalanx is very loose ; and when this phafan^ is 
drawn up or back, the skin coverli a great deal 
of the root of the claw.** But the realfy important 
fact is (as John Hunter was, I.^think, the fiwt 
to show) that the last phalanx, claw ahd „all, rls. < 
crooked up or back, in a state of* over-extension ; * 
so that the claw is raised off the ground— almdst . 
precisely as the hammer in a pianoforte is raised 
off the string. .. D, W. T; 


OUR BOOKSHELF. 

The Cancer Problem: A Statistical Stt(dy. ^ New-, 
edition. By C. E. Green. Pp, ix + 140. (Edin- 
burgh and London: W, Green and Soh,,L,td.rV 

It is well known that the incidence of edneerous 
diseases varies considerably in different districts 
, and in different occupations. In this book Mr. 
Green has attempted to find some factor - which 
will explain this difference in inddCnce, and b'^ 
has critically examined the local "distribution .of 
cancer in different districts, particularly in Scot-’ 
land, and the conditions which obtain in* those 
districts. He^ finds that cancerous districts, as a 
rule, are particularly associated, with the burning 
of coal as fuel, while in the non-cancerous ones, 
wood or peat is the staple fuel, ; Thus in Nairn- 
shire, which has -the highest mortality figure from'' 
cancer in Scotland, tbe cancer deaths for the last 
ten years are conftped to a definite area, while the 
rest of the county (100 square miles) is entirely • 
free, and in^ the cancerous area coat is entirely or 
partially used as fuel, whilp’^in the non-cancerous 
area peat is universally used. The same b^lds 
good for oth^lr parts of the country. Thus, in the 
Orkneys,'»which, as a whole, have a cander mor- 
tality slightly above" that for Scotland, Stenness 
has a catteqr death-rate of i out of 42 from, all 
causes ^nd peat is the only fuel, wbtle in Sanday, 
where deal aloite is burned, the caheer death-rate 
is I out of 9 from all causes. A strange anomaly, 
howeveti was met with. In Birsay and in St. 
Andrews, in the Qrkneys, the cancer mortality is 
practical]^ as great .gs in Sanday, yet peat only 
is burned. Investigation showpd that the peat 
used in these two districts is peculiar,, being hard 
<and stony and having a ■fiigh' content of sulphur like 
opal. From these and other facts the author con- 
cludes that a high sulphur content of the fuel is 
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. the factor correlating it with cancer. ' It be 

£ldtni^ted that the array of facts and figures pro- 
duced by Mr. Gfeeii entifely 'Tavburs his main 
proposition, and at , is -difficult to arrive at any 
other conclusion. 

With considerable ingenuity Mr. Green applies 
his hypothesis to explain .{he incidence of cancer 
in certain occupations apd in certain localities, and 
attempts to formulate an explanatbn ds to how 
sulphur compounds may give rise to cancer. Here 
he is on much less sure ground, and this part of 
the subject may well be left for the present. The 
book is illustrated' with maps and diagrams, and 
is very readable and interesting. 

R. T. HeIvlett. 

A German-English Dictionary for Chemists. ' By 
Dr. A. M. F*atterson. Pp. xvi + 316. (New 
York ; John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1917.) Price 9s. 6 d. 
net. 

Dr. Patterson has filled what Has long been an 
irritating lacuna in the average chemist's library. 
Certain scientific and technical terms are by no 
means easy to translate from ^ the German,^ and 
recourse to the dictionary usually available is 
generally hopeless. The book under review 
should therefore be eagerly welcomed by* the 
steadily increasing number of young chemists in 
England and America and by those who, even if 
they have already a good working knowledge of 
the language, are occasionally at fault. ''Not only 
is it a good general dictionary of th^ German lan- 
guage, but it contains also a very complete col- 
lection of chemical terms belonging both to the 
pure science and to t^hnolc^y. 

The book is prefaced by a useful introduction 
explaining, for example, the new official German 
spelling, and giving a short but valuable account 
of the special points of German chemical nomen- 
clature and how they should be rendered into 
English according to the rules of the London and 
American Chemical Societies. It does not seem at 
all unnecessary, also, that the author should point 
out the danger of confusing chemical endings and 
case-endings; thus the student is often apt to 
translate “ketone” by “ketone” instead of 
“ketones.” 

Past participles, preterites, and present third 
singulars of simple verbs are a very convenient 
inclusion. * > ‘ 

The book is clearly printed, the German being 
in roman type. 

Mathematical Papers for Admission into the 
Royal Military Academy and the Royal Military ^ 
College, Fehruary—July, igty. Edited by R. M/ 
Milne. Pp. 32. (Lemdon : Macmillan and Co., 
Ltd., 1917.) Price 15. 3d., net. ■; ^ 

Mathematical masters who prepare Aa'piy^.ciiii'^-' 

dates for their entrance ex^ihaiions wiU^bii 

to be able to procure this ]^ar*s 

hahdy form, before they are 

in. Mr. Milne's large volume of examiiftatidi^pajpcrsi 
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LETTERS TO THE EDITOR. • 

[The Editor ddes not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond vrith 
the writers of, rejected manuscripts intended for 
this or any other fart of Nature. No notice is 
taken of anonymous communications.] 

Transpturenoy of tho Atmosphere for Ultra-violet 

Radiatfoif. 

It is well known that the solar spectrum, even when 
observed, from a mountain-top, so that there are fewer 
than four miles of “homogeneous atmosphere” over- 
head, does not extend so far as A 2900, however long 
an exposure is given. It has furtheir been long sus- 
pected that absorption by ozone is the cause, as origin- 
ally suggested by Hartley. Perhaps it may be claimed 
that the recent work of Prof. A. Fowler and myself 
(Proc. Roy. Soc., A, vol. xciii., p. 577, 1917) leaves 
little or no room for doubt that this is the true ex- 
planation: 

As a sequel to the work just mentioned, I have 
photographed the spectrum of a mercury-vapour lamp 
four miles distant, and found that it extends as far 
as the line A 2536, and perhaps farther. This line lies 
near the maximum intensity of the ozone absorption 
band, and therefore ozone can have nothing to do with 
the limit of the spectrum in this case. To reconcile 
the two results, it is necessary to assume that there 
is much less ozone near the earth’s surface than at 
high levels, a conclusion in agreement with the pub- 
lished chemical determinations of atmospheric ozone 
by Hayhurst and Pring. 

The distant mercury lamp spectrum showed a con- 
siderable falling off of intensity in the region of short 
wavie-lengths, long exposures bcing^ required to bring 
out A 2536, which is one of the brightest lines when 
atmospheric absorption does not intervene. Such a 
result is to be expected according to known data on 
atmospheric scattering of light, apart from the action 
of ozone. 

In this connection I may mention that I have suc- 
ceeded in observing the scattering of light by pure dust- 
free air in a laboratory experiment with artificial illu- 
mination. ' Details of these investigations will be pub- 
lished later. ^ R. J. Strutt. 

Imperial College of Science, October 22. 


The Cure of the Isle of Wight Disease in the Honey 

Bee. 

The publication of Mr. S. H. Smith’s advertisement 
on p. 324 of the British Bee Journal for October 11, 
in whicn he mehtions “proflavine” and “acri- 
flayine” as being efficacious in the treatment of Isle 
or Wight disease, impels me to publish the. following 
account, which I originally intended to keep back until 
further experiments . had confirmed and extended the 
results. 

Oh ^ April 14 last I attended the annual meeting 
of the* Leicestershire Beekeepers’ Association, to offer 
ray services in a full investigation of the Isle of Wi^ht 
disease, which I oroposed would be undertaken with 
the co-operation of the m^^bers. The meeting showed 
the greatest appreciatiofr' of my offer, and those pre- 
sent undertook, to supply me; with all the information 
anifhelp they could. 

Efforts were first: dire^^^ to spring specimens of 
disesMed bees for investigation, but, owing to the fact 
ttraj;; 1 #as unable to hear of any members who then 
pqsMiiMOd affected stocks^ I did hot- come into contact 
vdttif'kh actual case until J^y* 107.. In the meantime 
I gwei^I 0o|0ities o the 

disihfi^aht flkvihe, which has been- successfully used 
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in the treatment of wounds in the British Army, wititi 
Gol. C. J. Bond, C.M.G,, Leicester, and it occurred 
to both of us that, if an opportunity could be found, 
it would be well worth while to experiment with acri- 
flavine in connection with the Isle of Wight disease. 

On July 6 I obtained an apparently healthy swarm 
of bees, which was at once successfully hived at the 
Leicester Museum. On July ii numbers of the l^s 
were seen crawling on •the grass in front of the hive, 
and a batch had congregated on one of the legs. 
Previous to this the bees had been noticed to be slow 
in taking wing from the alighting board and* to have 
a distended look. On July i6 I had a visit from Mr. 
S. Jordan, of 25 Longheld Road, Bristol, a well-knoy^n 
bee expert of many years’ standing. We went to the 
hive and carefully examined the stock, and Mr. Jordan 
expressed his conviction that the bees were suffering 
from Isle of Wight disease, pointing to the “crawlers,*’ 
the brown excrement which he squeezed from their 
distended bodies, and the dislocated wings of many 
as symptoms confirmatory of an opinion based on a 
lifetime’s experience. Having already obtained some 
acriflavine, through Col. C. J. Bond, from Dr. C. H. 
Browning, director of the Bland-Sutton Institute of 
Pathology, Middlesex Hospital, W., I at once placed 
a feeder on the top of the brood box, containing a 
pound of honey to which had been added forty cubic 
centimetres of a solution of acriflavine (strength i in 
1000, i.e. one gram of acriflavine to a thousand cubic 
centimetres of water). In addition to this, I sprayed 
the bees, over the top of the frames, with a quantity 
of the acriflavine solution (i in 1000) until most of 
the bees were distinctly wet. The next day the bees 
appeared much livelier and more alert than at any 
time since their arrival, but during the subse^ent 
week crawlers appeared from time to time. They 
were, however, much more active than those previously 
seen, and were generally engaged in vigorously work- 
ing their abdomens and rubbing their sides with their 
hind-legs. I was glad to notice -that the bees were 
taking the acri flavine-honey down quite freely from 
the feeder, which I continually replenished, and 
gradually the crawling symptoms disappeared. 

On opening the hive in the latter part of August I 
found tne colony much reduced in numbers, but look- 
ing beautifully clean and healthy, with a quantity of 
acri flavine-honey stored in the brood frames. This 
was very obvious, owing to the greehish fluorescent 
tinge which acriflavine imparts to mixtures. There 
were no signs of crawling, but the small size of the 
colony led me to think that most of the crawlers had 
probably not been cured but had died off, the infer- 
OTce being that the acriflavine had prevented the infec- 
tion from spreading to the ybung bees which had 
taken their place. I am inclined to think that if ^ 
had mixed a little honey with the spraying solution 
of acriflavine I should have possibly saved the: diseased 
members of the hive, because they would have taken in 
the solution much more readily, ^his is a point catling 
for further trial. 

During the course of my experiments t tried feeding 
the^ bees with a syrup made from cane-sugar, to which 
acriflavine solution in 1000) had been added, , at the 
rate of twenty cubic centimetres of , sdlutipn 1 to each 
pound of syrup, the bees, hoWaver«/mfu8ed to take 
this mixture, and I had to return to imneyy L^tteitfy, 
since the advent of -colder weather, the . bees have 
refused to take down even honey when apridavine was 
mixed with It to the above atren^; and I am 
to conclude that it is only during that part ol the year 
when they are fairly active that th«w wilh .take the 
acriflavine from a feeder. This is confirmed by Mr. Jv 
Waterfield, of Klbwdrth» to whom r gat^ h 
acriflavine solution for the purpose of ei^dfiiehia 
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upon his own bees. Thby, like mine, refused tp take 
down the solution, although, supplied in honey. ' 

I have given out several supplies of acriflavine solu- 
tion to beekeepers whose stocks hhve been attacked by 
the disease, within the last three or four weeks, but 
owing to the lateness of the season there haye been no 
visible effects to report, and although 1 consider my 
own results distinctly encouraging, T should not have 
ventured to mention acriflavine this stage but for 
Mr. Smith’s advertisement. It now seems important 
to have all possible information regarding it, and 1 
hope Mr. Smith will publish his experiences, which 
would appear to be more extensive than mine. 

Turning to the question of the cause of the Isle of 
Wight disease, 1 have been quite unable to detect any 
trace of the Protozoan parasite Nosema apis in any 
of the diseased bees which I have examined. 1 have 
submitted dozens from the infected hive at the museum 
to a very careful microscopic examination, and have 
also examined specimens from three other localities 
in Leicestershire, all of them “crawlers” from hives 
showing all the ordinary symptoms of Isle of Wight 
di^ase, without finding N. apis in a single case. I 
am, therefore, at present in complete agreement with 
Messrs. Anderson and Rennie, who state, in an impor- 
tant paper in the Proceedings of the Royal Physical 
Society of Edinburgh, 1915-16, vol. xx., part i, 
pp. 16^1, that, after extensive observations and experi. 
ments, they are “unable to recognise any causal rela- 
tion between the presence of this parasite and the 
disease.” 

In all the specimens I have examined, bacteria were 
abundant in the contents of the tectum, and it is 
diflicult to resist the impression that *the trouble may 
be due directly or indirectly to these organisms, 
although the statement is made by Dr. Malden, in 
the Board of 'Agriculture’s second report on the Isle 
of Wight disease, in July, 1913, that “investigations 
have failed to reveal any species of bacteria constantly 
associated with the symptomi^ of the Isle of Wi^t 
disease.” 

As a beginner in beekeeping and a new worker in 
the fidd, I am impressed by the need for much further 
investigation as to the cause and cure of this trouble- 
some disease. I hope, however, that in view of the 
good r^ults which Ihave been claimed for bacterol, and 
the possibilities presented by acriflavine, beekeepers 
may take courage and face whatever risk may be 
involved in beekeeping, as a national duty in these 
dfiys of |ugar shortage. 

It shotild be mentioned that my work is being car- 
ried out under the auspices of the' Museum and Libra- 
ries Committee of the Leicester Corporation, which has 
provided me with every facility. On its behalf I 
should be glad to supply, free of charge, sufficient acri- 
flavine for a good trial to any beekeeper having the 
disease among his stocks who will apply to me at the 
Leicester Museum, and undertaker to send me an 
account of the. result. E. E. Lows. 

The October 16. 


Snergy piaiSpatiMi. 

!>( rega;f^ to my estimate ol viscous dissipation of 
dbeahic eher^ in its bearing on of the 
earth’s rotation (ProCi Roy. Sec., ^v 93, p. 348), I quite 
asseht to' Mr. Jeffreys’4 position (Nature, vol. xdx., 
P* . 42 ^* Jviy .* 9 f 1917) k I® *tUl open to doubt 
^hethee^ ^e yiscost^ of the ocean, oauses a very appre- 
tdahk» jMiit of the earth|t.v retardation. The formula 
fof calicw^pg the rate of dissmation of internal energy 
yisoi^w^ iJFi tbe aheence oi disturbing forces, from 
.a/khoWiwge of the surface currents alone. Is not 
challengea. But, irrespective of his argument, this 
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internal energy, especially that associated with the 
longer-period motions, will be in part energy of cur- 
rents arising from temperature difterences, and there- 
fore supplied by the solar heat and not by the energy 
of the earth’s rotation. The contribution from the 
shallower parts of the ocean may have more chance 
of falling under the latter head. In any case, the 
whole question can be discussed only when more is 
known as to the distribution of the oceanic currents. 
At present the only motion known at a considerable 
distance from land is the residual drift, and this only 
in a few places, chiefly where it exceeds one knot. 
But as this does not change with the tide, its energy 
is of thermal origin. 

It is more diflicult to agree with Mr. Jeffreys’s con- 
tention that viscous action in a solid earth cannot be 
an appreciable cause of the slowing of its rotation. 
By using a special law of viscosity quoted by him 
(M.N. Roy. Astron. Soc., vol'. Ixxvii., p. 449) as 
suggested amongst other possibilities by Sir J. Larmor 
as a reasonable alternative to the Maxwell-Darwin 
law used by him previously (M.N. Roy. Astron. Soc., 
vol. Ixxv., p. 648), he himself has considerably modified 
his previous views. But a wide field of choice is 
open, of which this is one example. Thus the law 
might be that the ratio of the stress to strain is 
n+/(d/dt), where f is any function. In order to give 
the required values of ttte earth’s retardation and of 
the Eulerian nutation, the function / is defined for only 
two values of the argument, and so is to a great extent 
arbitrary. Evidently suitable forms may be chosen in 
very many different ways, so as, in addition, to allow 
for the properties of earthquake waves. 

R. O. Street. 

University of Liveipool. 


Stereo-Radioscopes. 

We have read with interest in the Notes columns of 
Nature of October 18 0 description of what is called 
a stereo-radioscope, said to be invented by one Major 
Li^vre. What interests us so much is the fact that 
Sir J. Mackenzie-Davidson invented the same thing 
no fewer than twelve years ago. The instrument was 
made by our firm and put on the market for several 
years. As the two sources of rays have to be about 
6 cm. apart, the only practical method was found to 
be to build a special A-ray tube with two anti-cathodes 
in the same bulb. ^ 

The apparatus was exactly the thing described in 
your paragraph. A motor drove an interrupter having 
Wo contact blades opposite each other, exciting the 
two sides of the tube alternately and driving a strobo- 
sc^ic shutter synchronously with the interrupter. 

The great objection to the instrument is that the 
operator must look into the view-box in front of the 
shutter, thus fixiijg his position with regard to the 
large and heavy instrument. Either this latter or this 
patient must be adjusted to obtain the proper view. 

The difficulty of this is obvious, and results in an 
expensive and cumbersome apparatus. 

Harry W. Cox and Co., Ltd. 

161 Great Portland Street, London, W.i. 


An Optical Phenomenon. 

Capt. C. j. P. Cave’s letter in Nature of October 
18 reminds me of a similar effect experienced when 
travelling in a coufi compartment at the rear of a 
train some years ago. Froni window at the back 
of the coupi one could watch the 'ever-disappearing 
landscape as the train travelled along. The impres- 
sion created was that every object seen appeared to be 
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rushing away from the train. But a stranger sensatiom 
occurred when turning my eyes from the- window to^ 
objects in the coupe, for, during a space of a few 
seconds, they appeared to be moving rapidly in a con- 
trary direction. C. Carus-Wilson. 

October 19. 

The effect described by Capt. Cave in Nature of 
October i8 can be observed after walking rapidly along 
the top of a wall and keeping the eyes fixed on the 
road. On stopping, still looking at the road, part of 
the field of view seems to be slipping away backwards.. 

H. M. Atkinson. 

45 Denman Drive, N.W., October 19. 


INFANT AND CHILD MORTALITY. 

P OLITICAL economists are generally agreed 
that, if a country is to be prosperous and to 
maintain its place among the nations, its popu- 
lation must substantially and progressively 
increase. Two cardinal factors are essential to 
ensure a satisfactory increase of population : 
(i) a birth-rate maintained at a proper level, and 
(2) a death-rate not excessive. A falling birth- 
rate and an excessive mortality are both national 
calamities ; indeed, it may be questioned if France 
would be quite in her present position had her birth- 
rate equalled that of Germany. In France the birth- 
rate, already abnormally low, fell from 23*5 per looo* 
in 1887 to ig’o in 1914, while for Germany for the 
same years the figures were respectively 36*9 and 
28‘3, with the result that during this period the 
population of France only increased from about 
38^ millions to 40 millions, whereas that of Ger- 
many increased from 49 millions to 65 millions. 

We are in a similar parlous state as regards 
our birth-rate, for .this has been steadily declining 
from 36*3 in 1876 to 23*0 or thereabouts in 1916- 
per 1000 of population. The effect of this has- 
been that our increase of population for 1914 was 
less by nearly half a million than it would have 
been had the birth-rate obtaining in 1876 been 
maintained. Fortunately, our mortality-rate is one 
of the lowest in the world, and this, together with- 
a considerable saving of infant and child lives, 
has enabled us to show a substantial increase of 
population. We are, nevertheless, still faced with 
a low and apparently falling birth-rate (for the- 
County of London the birth-rate was 21*5 for 1916, 
against 22'5 for 1915), and we must, moreover, 
take into account the serious losses among the 
adult male population, the potential and prospec- 
tive fathers of children, owing to the present war. 
It does not, therefore, appear that any substan- 
tial increase in the birth-rate can at present be 
anticipated. 

yVe are, then, more than ever dependent upon a 
diminution of mortality if our increase of population' 
is to be maintained. But with a death-rate among 
the whole civil population of 14*7 per io<x) (1916), 
we can scarcely expect any considerable dimi- 
nution in The general mortality. Is there any sec- 
tion of the community among whom the mortality 
is excessive and might be reduced? An analysis. 
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of the mortality statistics brings out some startling 
facts. Of the total deaths occurring in England 
and Wales during the four years 1911-14, 2S’2 
per cent., or more than one~quarter, occurred 
during the first five years after birth ; the number 
of deaths of persons sixty-five to seventy years of 
age is less than of children one to five years of 
age, and it is not until the age of seventy years and 
upwards is reached that the mortality is greater 
than that of infants up to one year of age. For 
England and Wales the present infant mortality 
(f.e. deaths of infants up to one year of age) per 
1000 births is about no. This means that of the 
800,000 infants born in a year some ioo,ooo never 
live to see their first birthday. Further, probably 
at least as many prospective children die before 
birth, and half the number between one and five 
years of age, so that out of 900,000 possible 
children 250,000 have succumbed by the end of the 
fifth year. What should we think of 250,000 
casualties — all fatal — out of 900,000 in action? 
And what of the uncounted wounded and disabled ? 

It may be said that, high as our present infant 
mortality appears from such figures, it is, at any 
rate, much less than formerly. Fortunately for the 
nation, this is quite true ; the infant mortality has 
fallen from 165 in 1899 to no at the present time. 
But, even so, there is still an appalling mortality 
among infants and young children, and the pity 
of it is that it is undoubtedly largely preventable. 
The best proof of this statement is, perhaps, the 
startling difference in child mortality in different 
districts. We find, for example, that during the 
first year of life : 

In Burnley 172 die against 67 in Hornsey 

In Stoke-on-Trent 161 „ „ 70 in Ilford 

In Wigan 159 ,, ,, 78 in Bath 

If, instead of taking the death-rate of infants, 
we take that of children up to five, the result is 
the same : 

In Middlesbrough 251 die against 109 in Bournemouth 
In St. Helens 242 „ „ no in Ealing 

In Oldham 223 „ „ 127 in Croydon 

But this is not all. So far these towns have 
been considered as a whole, but the worse have 
their good and bad parts. Thus, while the general 
child rnortality up to five in Middlesbrough is 251 
per 1000 births, for the Canon Ward it is 328, and 
for the St. Hilda’s Ward 369 ! If we survey the 
country generally, it will be found that child 
mortality is greatest in the large industrial towns 
and mining centres, less in the smaller towns, and 
least in the rural districts. Poverty is not the domi- 
nant factor, for the highest child mortality occurs 
in areas where, on the whole, wages are good, and 
Dr. Findlay, in a report to the Medical Research 
Committee, notes that in times of famine and 
industrial trouble the infantile death-rate usually 
falls. He emphasises the importance of environ- 
ment . (housing, etc.) as a factor in causing the 
present high infantile mortality. 

Of the total deaths of childreh up to five years j 
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ot age 12*3 per cent, are due to measles and whoop- 
ing cough, 19*5 per cent, to bronchitis and pneu- 
monia, 15*8 per cent, to diarrhoeal diseases, and 
23*0 per cent, to “congenital debility.” It is 
fairly obvious that diarrhoeal diseases and congeni- 
tal debility are largely dependent upon the con- 
ditions under which the people live, and the same 
holds good also for the other diseases mentioned. 
We find, for example, that, as regards measles and 
whooping cough — -two diseases over which we have 
the least control — 6 per 1000 die of these diseases 
in Harrogate and Weymouth, against 41 in Shef- 
field and Stalybridge. With facts of this kind 
before us it is patent that a considerable saving 
of child-life might, and ought to, be accomplished. 
Of the factors conducing to child mortality, the 
principal are ignorance and carelessness, intem- 
perance, disease, and poverty, overcrowding, 
vitiated atmosphere, impure milk supply, and 
defective sanitation. 

The remedies are, for the most part, obvious; 
they comprise : (i) A better training for mother- 
hood on the part of girls of all classes; (2) improved 
care of the prospective mother and the provision 
of well-trained midwives, health visitors, and 
maternity and child-welfare centres ; (3) the clear- 
ing out of slum areas ; (4) improved housing of the 
masses, with a wider distribution of the popula- 
tion and better sanitation; and (5) an equitable 
solution of the drink problem. A great deal can 
be done by certain measures of care and super- 
vision alone. Mr. Benjamin Broadbent, when Mayor 
of Huddersfield in 1905, tried such an experi- 
ment, with the result that of 112 babies born in 
that year, 107 survived the first year, and ninety- 
seven were surviving in 1915, ten years later, 
whereas, according to the average rate of mortal- 
ity, only eighty-four would have been alive in 
1915 ! 

It ought to be appreciated by every right-think- 
ing man and woman that the child is a national 
asset of great price, and that the saving of child- 
life i« a duty, national as well as humanitarian. 
The problem is a vast and complicated one and 
worthy of the best efforts of the State, yet how 
little has hitherto been done to grapple with it on 
anything like a national scale. Mr. Hayes 
Fisher has recently promised to introduce, and if 
possible to pass by Christmas, a Maternity and 
Infant Welfare Bill to deal with the problem. He 
indicated, however, that delay might be caused 
by sources of opposition much the same as have 
apparently obstructed the formation of a Ministry 
of Health. Let us see to it that Mr. Hayes 
Fisher’s hands are strengthened by the force of 
public ojpihion. The call is urgent, and human 
Jives, so much needed by oUr country, are at 
stake.i 

R. T. H. 

^ For data bearing on thU lubjectf mo Rapori on MaUmal Mortality in 
conniection with ChiM-bearing and its Relation to Infant Mortality ^‘Report 
on Child Mortalitv at Ages 0^5 In England ahd Wales *' Repo*^ts, Cd« 

I5 and 8^); ‘'The Pr^Hem of Infant an'l Child Mortality,** by h 
oueldon Withers, Medical Officer of Health for Sidmouth ; ** The Moruli* 
ties of Birth, Infkncy, and Childhood,** by Drs. Brand, Findlay, and 
Brownlee (Special Report Series, No« so» Medical Research Committee^ 
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THE STUDY OF A GENUS OF LAND 
SNAILS.^ 

T he Rev. J. F. Gulick, in an iini>ortant 
paper published by the Li nnean Society in 
1873, described the distribution of the land snails 
belonging to the family Achatinellinse that are 
found in the Hawaiian islands, and pointed out 
that neighbouring valleys in these islands, 
although presenting the same environmental con- 
ditions, are inhabited by distinct species. He 
regarded this as an example of a diversity of 
evolution under one set of external conditions 
which was rendered possible by isolation in the 
different valleys. 

Darwin had stated in “ The Origin of Species ” 
that isolation is an important element in .the modi- 
fication of species through natural selection. But 
if the environmental conditions in the loclilities 
inhabited by distinct species are in all essential 
respects the same, natural selection takes no part 
in the evolution of species, ^nd we must assume 
some inherent tendency to evolution, some vis a 
tergo which works along definite lines of diver- 
gence independently of external conditions. The 
question is one of very great importance, and 
further^ investigations both on the variations of 
the shells and on the conditions of their environ- 
ment were greatly needed. In the magnificent 
memoir before us Prof. Cr/impton supplies the 
materials for reopening the discussion. 

Partula, belonging to the family Bulimulidse, 
is one of the genera of snails, confined to certain 
islands in the South Pacific Ocean, which show 
a distribution of distinct species in adjacent 
valleys similar to that of the Achatinellinae in 
Hawaii. 

The author has collected and examined an enor- 
mous number of shells, has personally studied the 
habits of the snails in their localities, and has 
put tc^ether his copious notes on the vegetation, 
meteorology, and topography of the islands. The 
present volume ’deals only with the species of 
Tahiti, but we are promised further vcdumes on 
the species of the genus from other localities. 

As a detailed study of a single genus, however, 
this volume is the most complete of anything of 
the kind that has yet been attempted, and we 
may congratulate the author on the conclusion 
of this the first stage of his most laborious task. 

To illustrate his study of the local conditions, ' 
we arc provided with a large number of maps and 
sketches of a topographical model of the island, ; 
vyith many excellent photographs of the vegeta**- 
tion, and with tables of temperature and rain- 
fall ; and to illustrate the species he describes 
there are fifteen excellent coloured plates. For 
each of the species and varieties of the species in 
the island the author gives us the mean value 
of the measurements of the shells and of the 
apertures of the shells, together with the stan- 
dard deviation, and in many case's the results are 
plotted out in frequency polygons. 


1 Studieji on the Vari^ion. Dhtributlon,* and Evolotion of ihe^anua 
PartolA; Crampton. Pp. 349+34, platps. 

Institution of Washington, 1916.) Price 15 dollars. 
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Limitations of space do not permit further 
reference to the details given in this very laborious 
piece of work — a work which will prove essential 
to those who are interested in the problem of the 
differentiation of species. 

’ It may be disappointing that the author does 
not' state., more decisively what his conclusions 
are from this elaborate study, biif, although the 
material 4s already so extensive, it is perhaps 
wise, on his part, to delay his statement of con- 
clusions until the series of memoirs is completed. 
It is clear, however, that the author is convinced 
that differences of environmental conditions can- 
not be held responsible for the differentiation of 
the species and varieties. In dealing with the 
widely spread species, Partula otaheitana, for 
example, he says that “the rdle of the environ- 
ment is to set the limits to the habitable areas, or 
to bring about the elimination of individuals 
whose qualities are otherwise determined — that 
is, by congenital factors ; but, pf course, there 
is no suggestion as to the cause of the change or 
diversity of the congenital factors. 

The facts that are given in various chapters 
which seem to have a bearing on Mendelian in- 
heritance are, as the author admits, not very 
satisfactory. Breeding experiments on an exten- 
sive scale can alone determine vyjhether there is 
m . Partula a Mendelian segregation similar to 
that described by Lang in Helix. The evidence 
of the occurrence of mutations, also, other than, 
the dextral-sinistral mutation, which docs not, as 
a rule, help to differentiate species, is not by any 
means conclusive. 

It seems quite possible that, with the wealth of 
species, sub-species, and varieties which this 
memoir reveals, and illustrates, the conclu- 
sion may be drawn that, after all, the genus Par- 
tula may afford ah' example of the evolution of 
species by the accumulation pf small variations, 
although the cause of this accumulation still 
remains a mystery. S. J. H. 


CONTINUATIVE EDUCATION AND ITS 
OBJECTS. 

A COMMITTEE of Scottish teachers, chosen 
from all branches of school education, has 
recently issued a report entitled “Reform in 
Scottish Education,” * which covers a wide field 
and embraces a large variety of topics. Many of 
the reforms advocated have already been set forth 
by others, and, in particular, by the Workers' 
Educational Association. In common with the 
latter body, the Scottish committee recommends 
the raising of the leaving-school age of the primary 
school to fifteen years ; the reduction of the size of 
classes, so that every teacher shall have not more 
than forty pupils under his charge at any one 
time; and the establishment of day continuation 
schools, to which all shall be compelled to go 
froni fifteen to eighteen, unless they are already in 
atiendanpe upon a course of secondary instruction. 
The committee also deniands thp abolition of the 

1 R4q>ort .f the Scottish Education R.’brm Committee. (34 North Bridge. 
Edlnhurgh.) ' Price IS. ncti 
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huge “factory” school, found so often in our 
large towns, and would limit the enrolment so 
that no school should accommodate more than 600 
pupils. 

*These reforms, it is declared, would. tend not 
only to the efficiency of education, biit also to the 
betterment of the teacher’s position as regards 
both emoluments and social status. But the fal- 
lacy underlying a large number of the propositions 
laid down in a more or less arbitrary manner (for 
there is little or no attempt made to adduce reasons 
for the changes advocated) is that education may 
be improved by a mere extension of time. Educa- 
tion is at present compulsory in Scotland until 
fourteen years of age, and even then a consider- 
able percentage of the children in attendance fail 
to attain any satisfactory standard in the “three 
R’s.” Extend this by one year, and all will be 
well. It seems never to have occurred to the 
committee that a change in the methods of elemen- 
tary education might bring about better results 
than the present, even at the earlier age. The 
object of education is to supply the child with 
ideas which shall be instrumental in after life, and 
these instruments can be intelligently and effi- 
ciently used just in so far as the child understands 
not only the instrument, but also the principles 
upon which it has been constructed. 

Now, few teachers realise the instrumental char- 
acter of ideas, or that the activity of knowing 
arises either to satisfy a need or to meet a new 
situation, and that the failure of education is due 
largely to the neglect of these considerations. To 
take an example : If the continuation school, bn 
the technical side, is to achieve its object, it must 
provide opportunities for the meeting and solving 
of the real situations and problems of the work- 
shop. If this is bcrne in mind, then it must be 
obvious that continuation schools can be instru- 
mental in solving only a limited number of the 
real problems which arise in life, and that in 
many cases a boy or girl will obtain the best tech- 
nical education in learning how to meet the situa- 
tions which arise from real work. The boy, 
whose desire is to become a fisherman will 
obtain the best training by his daily work, and^ 
will benefit little by being compelled to attend a 
continuation school until eighteen years of age. 
Rather, he will probably waste his time, and so 
render himself less fit for his daily avocation ; and 
if we go on, we shall come to other exceptions, 
and find that, like all general rules, the particular 
principle thtH all boys and girls should be Com- 
pelled to attend some kind of school until eighteen 
is too wide to be of any practical value in solving 
the real problems of life and of education. 

A somewhat similar fallacy arises frqm the de- 
mand made for more science teaching in schools. 
Because science deals with realities in contrast to 
the humanities which are said to deal -only with 
ideas, therefore education in science will: be real 
because it deals with realities. But real problems, 
real situations, are often absent in the teaching, 
of science in schools. A boy learning chemistry 
may throughout deal with realities, and yet never 
be called upon during his course tb solve a real 
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problem, since for him the need never arises. 
Generally we must ever keep in mind that educa- 
tion is taking place only when our pupil is “ think- 
ing ” ; that thinking arises only when there is some 
problem to solve, some new situation to meet, 
or some obstacle to remove; and that when, these 
conditions are absent all instruction becomes, and 
must become, mere unintelligent memorising, 
which develops neither the intellectual powers nor 
the ability to meet the after demands of life. 

In conclusion, the one reform needed at present 
ii?.to form a clear idea of what education really 
is — to understand that it takes place only when 
our pupils are being trained to think out solutions 
to real problems, or to devise means to meet real 
situations. Thereafter we may fruitfully discuss 
the agencies best fitted to attain this end, and, as 
a consequence, we may, be less chary of believing 
that a hew earth is to pe attained by the extension 
of the leaving-school age and by the compulsory 
school education of all until eighteen. We may 
even doubt whether “copipulsory ” education is 
education at all. A. D. 

NOTES. 

The death is announced, at seventy-three years of 
age, of Prof. A. J. F. Da$tre, director of the labora- 
tory of animal physiology at the Sorbonne, and a mem- 
ber of the Paris Academy of Sciences. 

VVe regret to see the announcement of the death on 
October i8, in his eighty-ninth year, of Prof. Edward 
Hull, F.R.S., late Director of the Geological Survey of 
Ireland, and professor of geology in the Royal College 
of Science, Dublin. 

Mr. W. B. Worthington, who was elected presi- 
dent of the Institution of Civil Engineers at the last 
annual general meeting, has resigned the position from 
reasons of health, and Mr. H. E.. Jones, a vice-presi- 
dent, has been nominated president for the year 
1917-18. 

At a meeting of the Royal College of Physicians of 
London, held on Thursday, October i8, the Baly 
medal, for physiological work, was presented to Prof. 
W. M. Bayliss, and the Bisset-Hawkins rnedal was 
given to Sir Arthur Newsholme, in recognition of his 
efforts for the advancement of sanitary science. 

The death is announced of Sir John Prichard-Jones, 
Bart., principal of the firm of Messrs. Dickins apd 
Jones, the London drapers. He took an active in- 
terest in higher education in Wales; he was treasurer 
of the Wel^ National Museum, and a member of the 
council of the North Wales University College, 
Bangor, of which he was senior vice-president, from 
1909 to *9*3. The Universitj" of Wales conferred 
upon him the degree of LL.D. 

On the occasion of the recent Glasgow meeting of 
the Refractory Materials Section oi the Ceramic 
Society, the council appointed two sub-committees 
(with (power to co-opt additional members) to prepare 
reports respectively on (i) standardisation of methods 
of testipg, (2) refractories for spelter furnaces, It is 
anticipated that the former will be ready for the spring 
meeting in Sheffield, and the latter for the following 
autumn meeting at Cardiff. 

' We learn from the Times that Mr. Walter Long 
has appointed Sir Boyerton Redwood, Bart., Director 
of Technical* Investigations in the recently created 
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Petroleum Executive, with the view of his dealing with 
technical questions of the highest importance, includ- 
ing the co-ordination of the work of petroleum produc- 
tion and that of petroleum research. In order to 
devote himself to his new duties Sir Boverton Red- 
wood will cease to act as Director of Petroleum Re- 
search. 

In answer to a question asked in the House of Com- 
mons on October i8 the Chancellor of the Exchequer 
said : — “The proposal of a Ministry of Health is under 
careful consideration; at present the various difficul- 
ties needing to be provided for in the establishment 
of such a Ministry have not reached any widely agreed 
solution, and so long as this is so it is not possible to 
undertake to introduce a Bill for the purpose. Steps 
are, however, being taken which will, it is hoped, 
secure substantial agreement amongst those who are 
actively engaged in the work of national health.” 

The Times of October 24 announces the death of 
Surgeon-General Sir Charles Pardey Lukis, K.C.S.I., 
Director-General of Indian Medical Services, at sixty 
years of age. Sir Charles received his professional 
education at St. Bartholomew’s Hospital, and entered 
the Indian Medical Service in 1880. In 1905 he was 
appointed principal and professor of medicine in the 
Calcutta Medical College, and was selected to be 
Director-General at the beginning of 1910. He took 
especial interest in original research in medicine in 
India, and edited a journal devoted to this subject, 
as well as two or three well-known tropical medical 
text-books; he was also the author of “A Manual of 
Tropical Hygiene.” 

At the annual statutoiy meeting of the Royal Society 
of Edinburgh, held on October 22, the following office- 
bearers and members of council were elected : — Presu 
dent, Dr. J. Horne; Vice-Presidents, the Right Hon. 
Sir J. H. A. Macdonald, Prof. R. A. Sampson, Prof. 
D’Arcy Thonmson, Prof. J. Walker, Prof. G. A. Gib- 
son, and Dr. R. Kidston ; General Secretary, Dr. C. G. 
Knott; Secretaries ta Ordinary Meetings, Prof. A. 
Robinson and Prof. E. T. Whittaker; Treasurer, Mr. 
J. Currie; Curator of Library and Museum, Dr. A. C. 
Mitchell; Councillors, Dr. J. H. Ashworth, Prof. C. G. 
Barkla, Prof. C. R. Marshall, Dr. J. S. Black, Sir 
G. A. Berry, Dr. J. S. Flett, Prof. M. Maclean, Prof. 
D. Waterston, Prof. F. O. Bower, Prof. P. T. Her- 
ring, Prof. T. J. Jehu, and Dr, A. Lauder. 

The series of meetings arranged by the director of 
the Meteorological Office since 1905 for the informal 
discussion of important contributions to meteorological 
literature, particularly those by Colonial or foreign 
meteorologists, was reopened on Monday, October 32, 
at 5 o’clock, and will 1 ^ continued until March next. 
Among the subjects to be considered are : — ^The distri- 
bution of cyclonic rainfall in Japan; the Aurora 
Borealis expedition of 1913 to Bossekop, Norway; 
the height of the Aurora Borealis ; monthly mean temi 
peratures of the surface water in the Atlantic north 
of lat. 50® N. ; (i) types of storms in the United States 
and their average movements, (2) types of antitwdones ; 
the properties of revolving fluid; meteorology of 
Norway; and aerography. 

Dr. Robert Braitmwaitb, whose death on October 
20, in his ninety-fourth year, is announced, was a 
fellow of the Linnean and Royal Microscopical Socie- 
ties, as well as of several foreign natural historK 
societies. He entered the medical profession in 1858^ 
and became M.D. of St. Andrews in 1865. His fbree 
ela^ate volumes on ‘‘The Bnfish Mos»-Flora,” of 
wh^h the publication was completed iti 1905, con- 
stitiite jthe standard work upon their* subject. All 
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I the 128 pages of plates which illustrate this work 
' were engraved from drawings made by the author 
himself, and the whole worTc forms a remarkable 
monument of his skill and industry. The Sphagnaceae 
were not included in the volumes, but Dr. Braithwaite 
published an interesting monograph upon these, 
namely, “The Sphagnaceae, or Peat Mosses of Europe 
I and North America.” 

The Minister of Munitions has issued an order that 
no person shall deal in potassium compounds except 
under a licence issued by the Controller of Potash 
Production. No licence will be required (a) by the 
Admiralty or War Office; or (6) by any person for the 
purchase of potassium compounds in quantities not 
exceeding 3 lb. in any one calendar month. All per- 
sons must furnish returns to the Controller of Potash 
Production of all potassium compounds under their con- 
trol, manufactured, or dealt in by them. The potassium 
compounds to which the order relates are the hydrate, 
chloride, carbonate, and sulphate, whether in a pure or in 
a commercial form, and any material (other than blast- 
furnace dust referred to in the order of the Minister 
of Munitions of August 7, 1917) of which more than 
10 per cent, consists of any one or more of the above. 

A MEBTiNO is ’ to be held at the Manchester School 
of Technology in the afternoon of Saturday, November 
10, under the chairmanship of Dr. Alfred R6e, for the 
purpose of inaugurating a British Association of 
Chemists. The objects of the proposed association are 
“ (a) to obtain power to act as sole registration author- 
ity for all chemists; (b) to have the word chemist 
legally redefined ; (c) to safeguard the public by ob- 
taining legislation ensuring that certain prescribed 
chemical operations be under the direct control of a 
chemist ; and (d) to raise the profession of the chemist 
to its proper position among the other learned profes- 
sions, so that it may attract the attention of a larger 
proportion of the best intellects, and thereby secure a 
supply of highly trained chemists adequate to the indus- 
trial needs of the country.” The meeting is open to 
all chemists. The ,hon. secretary of the Provisional 
Committee is Mr. R. E. Crowther, 3 Langford Road, 
Heaton Chapel, near Stockport. 

A PRIVATE letter from Dr. Paul Bertrand announces 
the death of his father. Prof. C. E. Bertrand, the dis- 
tinguished plant-anatomist and palaeobotanist. Among 
recent plants Prof. Bertrand elucidated the structure of 
Gnetacese and Coniferese (1874), Tmesipteris (1881), 
and of Phylloglossum (1882), and in 1902 published, in 
conjunction with Prof. Cornaille, a remarkable theory 
<of the construction of the vascular strands of the ferns 
and other plants. In fossil botanv he investigated 
the problematical fossil Algae of the Boghead Coal 
(1892-94), worked out the detailed structure of the 
famous Lepidodendron Harcourtii (1891), discovered 
the minute Carboniferous Lycopod, Miadesmia (1891), 
and described one of the first examples of a ribbed 
Sigillaria, with structure preserved. Perhaps his most 
important palseobotanical work was his ^researches, in 
collaboration with Renault, on the Poroxylons, a most 
elaborate study of a remarkable group. His latest 
papers were on the comparative structure of various 
Palseozoic seeds (1907-11). He also wrote on the 
formation of coal and on the Iguanodon coprolites of 
Bernissart. His work was characterised by the most 
careful accuracy and an almost mathematical precision. 
Bertrand was professor of botany at Lille, and lived 
th^e for the last three years of his life under German 
rule. Under these difficult and painful conditions, he 
was still able to carry on both his university courses 
and his private research, as long as his health per- 
tnltted. His death took place in August, but the sad 
hews only reached his son this monm. 
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Mr. W. Thomson, in his presidential address to the 
Manchester Literary and Philosophical Society on 
October 2, gave a sketch of the very important work 
which had been done by the society since its inaugura. 
tion in 1781, as a continuation of the Warrington 
Academy, which was established twenty-four years 
earlier (1757), in whiph it is believed that Marat, the 

f reat French revolutionist, taught languages. Joseph 
ricstley, the discoverer of oxygen in 1774, was teacher 
of languages and belles lettres at that academy in 1761. 
Later, whilst at Warrington, he began the study of 
science, and was afterwards a member of the society. 
Both Dalton and Joule were closely connected with 
the society : the former had his laboratory in the pre- 
sent society’s rooms. He was elected a member in 
1794, and was president from 1817 until 1844. During 
the last 136 years most of the eminent scientific men 
of Manchester have been members of this society, and 
have contributed to its memoirs. Dr. Henry Wilde, 
with others, subscribed handsomely to the extension 
of the present premises in 1883, and then bequeathed 
^o it an endowment of 8265!., the interest of which 
ps at present employed for the purposes of the society. 
fThe members of to-day include the most eminent men 
of science in Manchester, and there are at present 
about X50 members. Since the war commenced the 
value of scientific knowledge has been more highly 
appreciated in England than ever before, and it is to 
be hoped that manufacturers and others in Manchester 
will show their appreciation of science by joining the 
society. 

We regret to announce the death on October i8 of 
Mr. George Charles Crick, assistant in the geological 
department of the British Museum. Mr. Crick was 
born at Bedford on October 9, 1856, and received his 
scientific education at the Royal School of Mines, of 
which he was an associate. He was appointed to the 
staff of the British Museum in 1886, and devoted him- 
self to the care and special study of the fossil Cephalo- 
pod Mollusca. Though he had been in failing health 
for some years he continued to attend to his museum 
duties until the end, and on the day before bis death 
he was able to discuss with Dr. Kitson the geological 
age of some new ammonites from Nigeria. His know- 
ledge of the fossil Cephalopoda was, indeed, so pro- 
found that his services were in constant request by 
geologists investigating new countries, and his pub- 
lishea writings, though numerous, give only an in^er- 
fect idea of the extent of his researches and their 
importance' for the progress of stratigraphical geology. 
He was of too diffident a nature, to do full justice to his 
powers. Most of his papers were naturally technical 
descriptions of genera and species, but among those 
of wider scope may be specially mentioned his memoir 
on the attachment of the fossil Cephalopoda to the 
shell, published by the^Linnean Society, and his valu. 
able report on the Cretaceous Cephalopoda of Natal. 
Mr. Crick was awarded the Barlow-Jamesbn fund by 
the Geological Societ}^ in 1900, and the general appre-. 
elation of his scientific worth was equalled by the 
esteem in which he was held by his colleagues and all 
who were associated with him. 

The Herbert Spencer lecture was delivered at Ox- 
ford on October 20 by Prof. Emile Boutroux, member 
of the Institut and of the French Academy. The lec- 
ture, which was given in English, embodied a careful 
analysis of the relation between thought and action 
from the German and classical points of view. The 
contrast between the two conc^tiohs was well broiight 
out by the lecturer, whose treatment of the subject 
was, however, metaphysical rather . than scientific. The 
modern German view was traced back t 6 Kant, accotd. 
ing to whom thought is conditioned in such a way that 
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by the nature of things the present is entirely con- 
trolled by the past; hence the laws of thought are 
determined mechanically. The only true action is that 
where the effect is conditioned by the subject. From 
this follows the radically dualistic conception that 
thought and action move in two worlds which have 
nothing in common. But by Fichte and others it was 
recognised that action was only possible through the 
world of sense. Hegel applied to the content of 
action the law which hichte had applied to its produc- 
tion. “The world of phenomena creates the world 
of freedom.” Germany proceeded to preach that the 
ever-increasing control of our world was the only field 
of action. Thus action bears its own law in itself; 
all scientific explanation resolves itself into mechan- 
ism. Phenomena come within the sphere of action. 
If the Kantian conception with its implications be 
admitted, the attitude of modern Germany is justified. 
Contrast with this the truer vie\y of antiquity, espe- 
cially as brought out by Plato, viz. that thought and 
action are not mutually exclusive, but interdependent 
constituents of human life, neither being self-sufficient. 
With the Aristotelian to KoXbu we get a living medium 
between action and thought ; hence comes individuality 
and with it an indefinable enlargement of the inner life. 
We are free when we exercise self-control — 

VU consili expers mole ruit lud : 

Vim temperatam di quoque provehunt 
In maius. 

Carcinologists lire indebted to Dr. J. J. Tesch, 
who, in Zoologische Mededeelingen for July, gives a 
long synopsis of the marsh-crabs of the genus Sesarma 
and allied genera, illustrated by numerous plates and 
text-figures. The special feature of this contribution 
is the key which the author has devised for the iden- 
tification of the Indo-Pacific species, a task which so 
far has not been attempted. He also gives a brief 
summary, of what is known of the habits of these 
creatures. 

Dr. E. C. Hort, in the Journal of the Royal Micro- 
scopical Society for August, gives a detailed account of 
his attempts to unravel the life-history of the meningo- 
coccus 01 cerebro-spinal fever, and if the statements 
of his results provoke criticism his investigations will 
have served a very useful purpose. Perhaps the most, 
important of his results is his claim to have demon- 
strated the presence of excessively minute, filterable 
organisms which are quite as pathogenic as unfiltered 
cultures. In so far as prophylaxis is concerned he does 
not seem to have made any advance on the admirable 
work in this field by Lt.-Col. Gordon, summarised 
in these pages in April last. 

In 1886 Dr. W. E. Hoyle named a Cephalopod, taken 
in the Pacific by the Challenger Expedition in 1874, 
Mosehites verrucosa, believing it to be identical with 
the Species of that name common in "the Atlantic. Mr. 
S. Berry, in the Proceedings of the Academy 
of ' Natural Sciences of Philadelphia, vol. Ixix., 
part I, negatives this decision, showing con- 
clusively that, though closely resembling this 
species, it nevertheless presents so many structural 
peculiarities that it is entitled to rank as a distinct 
species, which he proposes to call Mosehites chcdlengeri. 
Mr. Ber^ has not examined the original specimen in 
the British Museum of Natural History, but he con- 
tends that photographs of the specimen which have 
been sent him Justify his contention. He bases his 
decision on the form of the “ hectocotylus,” the distri- 
bution of the tubercles of the umbrella, and the relative 
lengths of the arms. This issue of the Proceedings also 
contains a paper by Messrs. H. A. Pilsbury and^ A. 
Brown on Olteocene fossil Mollusca from the neigh- 
bourhood of Cartagena, Colombia, wherein they de- 
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scribe eighteen species and two subspecies new to 
science. Finally, Messrs. J. Henderson and L*. E. 
Daniels contribute a long paper, likely to interest mala> 
cologists, on hunting Mollusca in Utah and Idaho, since 
they record some valuable, ecological observations. 

We have received from the Royal Italian Oceanographic 
Committee a memoir (No. xxi., 1916) by the secretary. 
Prof. Giovanni Magrini, setting forth its objects and 
giving a short account of its activities. The committee 
was established in 1910 for carrying out physico-chemical 
and biological investigations in Italian seas and for 
the study of the higher atmosphere. There are influ- 
ential provincial sub-committees at Genoa, Naples^ and 
Venice, whiqh undertake work of especial importance 
in their respective areas, c.g. the Venetian sub-com- 
mittee has carried out experiments wiA the object of 
developing the fisheries off the Albanian coast. The 
committee has, in an excellent situation at Messina, a 
central Institute of Marine Biology, capable of accom' 
modating eighteen workers, besides the staff, and a 
motor-boat provided with the usual apparatus ^ for 

E lankton ana other work. In addition, the committee 
as a well-equipped steamer 124 ft. long, with 
accommodation for eight technical experts and 
two assistants. During the years 1909-1^ four- 
teen cruises for physico-chemical investigations 
were made in the Adriatic, and researches on the cur- 
rents of that sea have also been carried out by means 
of 685 couples of drift-bottles, set free in 1^12-14, 
32 per cent, of which have been recovered. Six bio- 
logical cruises were made during the years 1912-14 
in the neighbouring seas; a list of the publications 
resulting from these is given. A short account is 
added of the Royal Italian Aerological Service. 

In the Atti dei Lined (vol. xxvi., (i), p. 9) Dr. 
R. Perotti describes his examination of samples 
of bread damaged by the attacks of fungus 
growths which he refers to Oospora variabilis, Lind- 
ner. In the sample submitted every hole in the bread 
was carpeted over with a milk-white growth which 
rendered the bread unfit for food. By experimenting 
with cultures, the author has proved that infection takes 
place through the leaven, and he finds that thorough 
baking at a sufficiently high temperature, especially 
with small loaves, prevents the growth, while incom- 
plete cooking in a cool, damp oven is favourable to 
development. Moreover, the leaven should be care- 
fully prepared and stored, so as to avoid risk of infec- 
tion. 

From observations made by Dr. B. Grassi and M.. 
I'opi, under the direction of the Italian Ministry of 
Agriculture, and described in the Alii dei Lincei (vol. 
xxvi., (i), p. 5), it would appear that the phylloxera 
of the vine has undergone considerable variation, 
different races having developed which infect varieties 
of vines growing in different localities. The existence 
of such varieties had been previously noted by 'a 
previous writer, who proposed the name pervastatrix 
for the phylloxera attacking the vines of cer- 
tain districts. In the present experiments, which 
date from 1914, numerous cases are described 
in^ which galls taken from one selected vine 
failed to infect other varieties. For example, on being 
infected with galls from Ventimiglia, the infection de- 
veloped regularly on two varieties of vine, while on 
three others it completely failed, to develop, and some- 
what different results were obtained ,with galls from, 
Arezzano. 

An account of Hedychium ebronartum growing in 
the ivild state in the States of Rio' and Parana, Brazil, 
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is given in Kew Bulletin, No. 3, by the late Mr. Clay- 
ton Beadle, whose recent death is much to be deplored. 
Mr. Beadle had taken great interest in Hedychium as 
a plant for paper-making, .and his journey to Brazil 
was undertaken'with the object of studying the growth 
of the plant under natural conditions. The plant grows 
in abundance in the low-lying l^nds, especially near 
Morretes, in Parana, the stems reaching a height of 
as much as 12 ft. Mr. Beadle found it was possible 
to make a very fair white paper from the stems grow- 
ing in Brazil. 

The occurrence of boreal types in the southern hemi- 
sphere is always a matter of interest to biologists study- 
ing animal and plant distribution, and the occurrence 
at the Cape of Good Hope of the composite genera, 
Matricaria and Chrysanthemum,, is worthy of note. 
Six species of Matricaria and five of Chrysanthemum 
are recorded from the Cape region by Mr. J. Hutchin- 
son in Kew Bulletin, No. 3. Both genera belong to 
the northern regions, Matricaria having only one 
species in tropical Africa, while Chrysanthemum, ex- 
cept for the Cape species, does not occur south of the 
Canary Islands. The five species at the Cape are all 
endemic, and one of them, with fleshy stems and 
leaves, from Namaqualand, is here described for the 
first time. The Matricarias are also all endemic, with 
very restricted distribution. 

The annual report of the Agricultural Department, 
Dominica, for 1916-17 is, as usual, a document of 
considerable interest. Unfortunately a great deal of 
damage by the hurricane of August 28, 1916, is re- 
corded, and there is a long account of the steps taken 
for the treatment of the storm-damaged lime trees, 
some photographs of which are reproduced. Reference 
is also made to the varietal forms of Pimenia acris, 
the bay-oil tree. As in the case of Camphor, there 
are two or more forms, one of which gives the valuable 
economic product, while the other is of little value. 
The Camphor tree, which has been planted in many of 
our English Colonies, appears to yield oil only and no 
solid camphor, and reference is made to this in the 
Agricultural News of June 16, 1^17, and in other 
periodicals. Both in the case of Pimenta and Cam- 
,phor it is scarcely possible to separate the two forms 
on morphological characters. 

In the Annals of Botany (vol. xxxi.. No. exxii., 
pp. 181-87) Dr, Spencer Pickering gives a summary 
01 his investigations of the effect of one plant on 
another growing near it. These experiments origin- 
ated in 1895 in his well-known observations on the 
effect of grass on fruit-trees. Proceeding from this 
complex case to the simplest conditions^ conclusive 
evidence of toxin production in the soil by the growing 
plant has now been obtained. The deleterious effect of 
one growing plant on another appears to be a general 
phenomenon. By means chiefly of pot experiments the 
following plants have been found susceptible to such 
influence : — ^Apples, pears, plums, cherries, six kinds 
,of forest trees, mustard, tobacco, tomatoes, barley, 
clover, and two varieties of grasses; whilst* apple seed- 
lipgs, mustard, tobacco, tomatoes, two varieties of 
clover, and sixteen varieties of grasses have been found 
capable of exercising toxic effects. In no case have 
negative results been obtained. The magnitude of the 
effect varies greatly, but the average, effect in pot 
experiments is plac^ at a reduction of roughly one- 
half to two-thirds of the pormal growth of the plants. 
The evidence, that these detrimental effects are due 
to toxm production is regarded as Conclusive. A plant 
affects its own klfid just as much as any other kind, 
and hence it follows that the toxin formed by anv 
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individual plant will affect that individual itself. The 
practical bearing of these observations in various 
directions is discussed in the light of experimental 
results. 

• 

An interesting example of the awakening of a 
national consciousness and political organisation among 
a nomadic people is recorded in La Giographie, vol. 
xxxi., No. 5. In February of this year the Lapps of 
northern Norway and Sweden held a conference at 
Trondhjem, to consider certain questions affecting their 
interests. More than* a hundred, including several 
women, attended, and the conference claimed to be 
representative of all the Lapps in Scandinavia. The chief 
complaint of the Lapps, and one felt more in Norway 
than in Sweden, is that their grazing grounds are being 
steadily restricted, and they themselves frequently fined 
heavily for damage done to crops by their reindeer. 
This is merely one expression of the usual contest 
between nomadic and settled people whose territories 
adjoin. The conference resolved to press for modifica- 
tions of the Norwegian law of 1883, by which penalties 
must be paid for damage to crops, and to demand 
reserves where reindeer can be pastured without inter- 
ference. 

The winter of 1917 in Norway and Sweden is the 
subject of an article by M. Charles Rabot in La Gio- 
graphic, vol. xxxi., No. 5. Scandinavia, like other parts 
of western Europe, experienced a severe winter, with 
temperatures considerably below the average. The 
most interesting part, however, of M. Rabot’s article 
deals with the unusual ice-conditions in the Baltic in 
the first three months of the year, and their effect in 
hampering German shipping with Sweden. From the 
middle of January to the end of March the ports on 
Christiania fjord, including Christiania, were blocked 
with ice, and often quite inaccessible. For two 
months the Kattegat was full of ice, and the Sound 
virtually impassable; even an ice-breaker nearly came 
to grief. The ports of southern and central Sweden, as 
far as Stockholm, during all the winter months were 
only kept open with the help of ice-breakers. In 
normal winters these , ports may be closed to sailing 
vessels, but are open to steamers. The ferry-boats 
from Helsingborg and Malmd to Elsinore and Copen- 
hagen suffered frequent and long interruptions, and 
Oxelosund, the port for shipping Swedish iron-ore to 
Germany, was practically closed for two months. 

In the September number of La Science et la Vie 
Signor Funaioli, engineer of the Societal Boracifera di 
Lardarello, gives an interesting account of the utilisa- 
tion of the natural steam from the volcanic area of 
Tuscany, and of the manufacture of boric acid and 
borax. The highly saturated steam issues from the 
ground often at fairly high pressures, but for purposes 
of conversion 'it is utilised for heating a series of tubes 
containing water, the steam pressure in these tubes 
being two atmospheres (say 30 lb. per sq. in.). The 
steam drives low-pressure turbines, which in turn are 
coupled to alternators. The steam and water of these 
“sofifioni,” as they are termed in the vernacular, ccnai* 
tain quantities of boric acid, which is! concentrated in 
a special, apparatus and gives a product of about 99 per 
cent, purity. The acid, treated with sodium carbonate, 
gives borax, which is manufactured in the form of 
crystals and powder. Ammonium carbonate is also 
manufactured^ the carbonic acid hecessaty for the pro- 
cess being also derived from the “ soffioni-’’ Prof. 
Nasini, the chemist in charge of the research depart- 
ment of the establishment, is now Carrying out inves- 
tigations on the radio-activity of the gases of ^ the 
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** soffioni,'’ and on the sqparation of the helium, which 
is another element present. 

Reports have lately been current with regard to a 
method of making ships "invisible” which is attri- 
buted to Mr. Edison. The method is said to consist 
of a kind of “camouflage,” which makes a vessel 
“absolutely invisible at a short distance.” 'The idea 
is not new, though possibly some new device may 
have made its application more successful. The diffi- 
culty as regards submarines lies in the fact that to a 
! submarine periscope every vessel is seen against the 
sky, and usually “hull down.” A vessel disguised by 
camouflage may therefore be “ invisible ” against a 
background of water, and yet very obvious to a sub- 
marine observer, who sees it against* a Varying sky. 
Much can, no doubt, be done to deceive the siubmarine 
as to the course of the vessel by suitably “breaking 
up ” its outline, and this seriously affects the aim of a 
torpedo. But the problem of naval camouflage 
remains quite different from similar problems 
on land, where a definite background can be counted 
upon. .. 

Messrs. Arnold and Read showed in 1914 that two 
carbides, FejC and WC, are probably present in 
tungsten. steels. Messrs. Kotaro Honda and Murakami 
conclude, in g research just published, that these can 
exist either as a double cArbide or as two carbides in 
magnet steels according to the heat treatment. If the 
steel is heated to from 8oo®-wo° C., and then slowly 
cooled, a double carbide is formed. Above Ac, this 
decomposes into its components, but both remain dis- 
solved in the austenite. On heating still further, the 
tungsten carbide begins to dissociate into tungsten and 
carbon, and the dissociation is complete at about 
iJoo° C. On cooling the steel from above this tem- 
perature, Ar, begins at about 550® C., and Ar, at 
500® C. On reheating to 900® C the double carbide 
is once more formed. Magnet steels cooled from 900® C. 
deposit granular ferrite and eutectoid. If, however, 
they are cooled from above 1100® C. the ferrite is 
needle-shpped. The granular ferrite is regarded by the 
authors as pure iron, while the needle-shaped ferrite 
is a solid solution of tungsten in iron. These conclu- 
sions agree with those drawn from the magnetic experi- 
ments. Some .specimens exhibiting the Ar, change, 
partly at 700® C. and partly at 500® C., have both 
granular and needle-shaped ferrite. In some of the 
above conclusions the authors merely confirrh well- 
established work done in England and France several 
years ago. 

I The Journal of the Department of Agriculture and 
Technical Instruction for Ireland (vol. xvii.. No. 4) 
contains the report of a lecture entitled “Chemistry 
in Industry,” delivered by Prof. G. T. Morgan to a 
gathering of teachers. Perhaps even yet the general 
public does not realise the fundamental importance of 
the application of chemistry to industry. If so. Prof. 
Morgan’s answer to the question : What part does 
chemistry play in satisfying the two primary wants of 
mankind, food and shelter ? may perhaps serve to 
make the whole subject more “ understanded of the 
people.” He points out that scientific agriculture is 
absolutely essential in food production, and that the 
exhaustion of eoils following intensive cultivation must 
be made good by artificial fertilisers. The methods of 
preparing calcium nitrate used in Norway and that 
of Kilbum Scott are described, and stress is laid on 
the necessity of burning coal • in a rational manner *so 
as *to recover all the amrhonia and other by-products. 
The production of superphosphate by the use of nitre- 
cake and the recovery of potash from the flue-dust ’ 
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of cement kilns are mentioned. As regards the pro- 
vision of shelter, Prof. Morgan points out that in the 
production of Portland cement the chemist is supreme, 
and very few stable structures are built nowadays in 
which it is not employed. Glass is another important 
material in building construction of which the manu- 
facturer requires the continual intervention of the 
chemist. Chemistry is no less important in industries 
providing the munitions of war. As the raw materials 
for the latter are obtained from coal-tar, which also 
supplies the organic compounds necessary for the pro- 
duction of dyes and drugs, the latter industries become 
interdependent with that of munition-making. The 
synthesis of one dye or drug is not only important 
per se, but also frequently the incentive in the syn- 
thesis of others. Thus, since the synthetic production 
of indigo many other vat dyes not found naturally have 
been produced. 

With reference to our note on ferro-concrete ships 
(Nature, October ii, p. 114), Engineering for October 
19 contains an interesting account of the launch of the 
ferro-concrete ship Beton /., with illustrations from 
photographs. As indicated in our former note, the 
ship w'as built bottom upwards and launched in this 
position. On taking the water, the air contained in 
the structure caused the draught to be comparatively 
small, the water plane was; therefore large, and the 
vessel was in stable equilibrium. On permitting some 
of the air to escape, the vessel sank in the water; 
owing to the shape of the bottom, the area of the 
water plane was thus reduced considerably. Ulti- 
mately a draught was reached in which the centre of 
gravity was above the centre of buoyancy, and an 
upsetting couple was established which caused the 
snip to turn right side upwards, in which position 
stable equilibrium was again attained. The upright- 
ing, to begin with, proceeded slowly, and accelerated 
in the intermediate stages in which the couple was 
greatest, and then again more slowly. The turning 1 
took place very neatly, without any shock, and 
the vessel had then, of course, to be emptied of 
water. 

Among the forthcoming books of Mr. Humphrey 
Milford, of the Oxford University Press, are the follow- 
ing : — “Agriculture in Berkshire,” J. Orr (a survey 
made on behalf of the Institute ^n Agricultural Econo- 
mic, University of Oxford)J illustrated; “A Weather 
Calendar,” Mrs. H. Head, with a bibliography; “Dr. 
John RadclilTe, his Fellows and Foundations,” J. B. 
Nias; “Dynamic Psychology,” R. S. Woodworth (The 
Jesup Lectures); “Aristotle: Meteorology,” edited by 
F. H. Fobes; “The PrincipJes of Acidosis and Clinical 
Method for its Study,” A. W. Sellardsi; “The Self and 
Nature,” De Witt H. Parker; “The Problem of Space 
in Jewish Mediaeval Philosophy,” I. Efros. 

The new announcements of Messrs. Longmans and 
Co. include : — “ Rhododendrons and their Hybrids,” by 
J. G. Millais, with coloured plates by A. Thorburn, 
B. Parsons, E. F. Brennand, and W. Walker; “Mystic- 
ism and Logic and other Essays,” by the Hori. B. 
Russell ; “ Reality and Truth : a Critical and Con- 
structive Essay concerning Knowledge, Certainty, and 
Truth,” by the Rev. Prof. J. G. Vance; and “The 
Works Manager To-day,” by S. Webb. 

Messrs. J. M. Dent and Sons, Ltd., will shortly 
publish in “Everyman’s Library” an antholo^ from 
the works of the late Prof. William James, which 
will form an introduction t6 the writings of the 
philosopher. The book is edited by Prof. C. Bakqwell, 
^f Harvard University. * - 
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OUR ASTRONOMICAL COLUMN, 


The Hunter’s Moon. — ^The following particulars as 
to the visibility of the moon during the next fourteen 
days may be of interest : — 


Rises 

Souths 

Altitude 

Sets on meridian 

P.M. 


P.M. 

A.M. 


Oct. 25, 2.26 

Oct. 25, 

7-52 

Oct. 26, 1.32 

31 

26, 2.45 

20, 

8.43 

27. 2.57 

37 

27. 3 - 5 

* 7 » 

9-35 

28, 4.22 

44 

28, 3.26 

28, 

10.28 

29. S ‘47 

50 

29. 3-49 

29. 

11.22. 

30. 7.13 

55 

30. 419 

31. 

A.M. 

0.19 

3*. 8.34 

59 

3 L 4 -Sb 

Nov. I, 

1.17 

Nov. 1, 9.49 

62 

Nov. 1, 5.41 

2, 

2.IS 

2, 10.50 

63 

2, 6.38 

3 . 

31 * 

3 . ”-39 

62 

3 . 7.42 

4 . 

4. 4 

P.M. 

4, 0. 16 

60 

4 » 8.49 

St 

4-53 

5 . 0-43 

58 

5 . 9-59 

6, 

5-39 

6, I. 4 

54 

6, II. 8 

7, 

6.23 

7 , 1-23 

50 

< 6 

00 

s, 

7 - 4 

8. 1-39 

45 


The times along the same horizontal line refer to the 
same appearance of the moon above the horizon. 

Full moon occurs at 6.19 a.m. on October 30, and 
last quarter on Nov. 6 at 5.4 p.m. It may be noted 
that the half-moon gives only about one-tenth of the 
amount of light given by the full moon at the same 
altitude. 

The Orbit of Comet 1914c. — ^A definitive investiga- 
tion of the orbit of comet 1914c (Neujmin) has been 
made by J. Svardson (Ast. laktt. Stockholms Ohs., 
Band 10, No. 6). The comet was never very bright, 
but was observed during a period of 182 days, from 
June 27 to December 22. Corrections have been ap- 
plied for the perturbations due to Jupiter, and it is 
concluded that the observations are l:^st satisfied by 
the following hyperbolic elements : — 

Ta=i9i4, July 30' 1 5783 ±0*1 3374 Berlin M.T. 

€i»sa 14" 2' I2*5''±92'4"’l 
J^«= 27 o® 18' 2 tY± ys''}igi 4 ’ 

» = 71* 2' i8'4"±io i"j 
log f *= 3747 *3 1 ± 0000243 
c — 1 *00367240*0002^ 

The orbit is remarkable for the exceptional value of 
the perihelion distance; in this and other respects it 
shows considerable resemblance to the orbit of the 
comet of 1729. 

Maximum op Mira Ceti. — ^I'his well-known variable 
star may be expected to reach a maximum about the 
end of the current month. The magnitude ranges 
from 2>o to 9*6 in a period of about 331 days, but the 
period and magnitude at maximum are subject to 
variation. The star is now well placed for observation, 
crossing the meridian near midnight, and thus being 
above the horizon for practically the whole night. On 
October 20 the star was of about 4th magnitude. 

Brester’s Theory of the Sun. — In anticipation of a 
further volume on the constitution of the sun. Dr. A. 
Brester has issued the introduction and general con- 
clusions in pamphlet form (La Haye : P. van Stockum 
et«Fils, 1917). As is well known, Dr. Brester does not 
accept- the general view that the surface of the sun is 
subject to violent disturbances, and seeks to explain 
solar phenomena on the basis of a relatively tranquil 
gaseous globe which is practically undisturbed ^ con- 
vection currents. The solar gases decrease in density 
and luminosity from the centre outwards, but on 
account of their opacity their light never reaches us. 
The photosphere 18 a condensation stratum which is 
rendered luminous in the same way as a mantle in an 
ordinary gas flame, while a sun-spot is a perforation 
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through which the less luminous surface layer of the 
interior gases becomes visible. The varying frequency 
of spots is accounted for by supposing that at mini- 
mum the heat of the central nucleus is prevented from 
escaping by a photpsphere of relatively great thickness, 
and* that afterwards, owing to contraction, the tem- 
perature of the nucleus increases to such an extent that 
the photosphere becomes attenuated and subject to 
perforations in the form of spots and pores. Radiation 
from the nucleus is then facilitated, so that the photo* 
sphere again increases in depth, and eventually pro- 
duces another minimum. The chromosphere, promin- 
ences, and corona are regarded by Dr. Brester as 
effects of a permanent aurora, which is maintaiiled by 
electrons projected from the photosphere. 


THE NEW PHYSICS. 


C OPIES have reached us of five of Prof. Levi- 
Civita’s recent mathematical papers,* three of 
which de.al directly with Einstein’s theory of gravi- 
tation, and suggest some remarks on the aspect of 
theoretical dynamics, as it appears at present to a 
comparative layman unable to criticise rival theories 
in detail. Speaking broadly, we may say that the 
theory of mathematical physics is based upon a com- 
paratively small number of fundamental differential 
equations. Until recently time was explicitly or im- 
plicitly treated as the independent variable, in terms 
of which the other variables . had to be found ; and 
all phenomena were supposed to take place in a three- 
dimensional Euclidian space, where we can use the 
formula ds* = dx* + dy * + ds“ W the distance between 
two very near points. In the theory expounded by 
Minkowski and others we have a different formula, 
ds*=c*dt*— (dx* + dy*-f-d2*), where we may regard dt 
as an element of time, and speak of a “ worlitpoint ” 
(x, y, z, t) determined not only by its position, but 
also by its age. Einstein has developed his gravita- 
tion-theory from the general expression, 'S.gi^^dXj 
(1, /=o, 1, 2, 3), assumed for djt*, where ds is an ele- 
ment of distance in a four-djmensional space. (It 
may be remarked that in the previous theory, as 
Minkowski pointed out, we might take dt as a varia- 
tion of a co-ordinate distance ; then phenomenal pro- 
cesses in our space might be regarded as “sections,” 
so to speak, of a four-dimensional system.) 

With Einstein’s form of ds* we can at once use all 
the kriown geometrical theory of infinitesimal geo- 
metry in four dimensions, and, in fact, the well-known 
symbols of Riemann and Christoffel directly enter 
into Einstein’s gravitation formulae. This is a matter 
of mathematics^ merely ; the most striking fact, from 
the physical point of view, is that Einstein has used 
his formulae successfully to account for the secular 
motion of the perihelion of Mercury. This does not 
show that Einstein has said* the last word on the 
theory of gravitation, but it does show that these 
post-Newtonian theories provide a calculus which gives 
a better image of actual facts than the pur^y New- 
tonian theory seems able to do. The more predictions 
the new theory can give us, whi(^ are verified by 
experiment, the more we shall be inclined to trust 
it; and this is .quite independent of what we call the 
“real meaning” of the symbols involved. For in- 
stance, Prof. Levi-Civita’s paper No. a seems to 
show that if we could produce a suffidently strong 
magnetic field, we should find it inducing uporji the 
three-dimensional space to whidi, so far, our intuition 


/ \ Ac Einstelnlana”; (a) “RaalUi fisiea di alcuni «pacl . . . "i 

•patunte ml tenwr* sravitulonale . . . “j 
U) *No«lonedip»r«n*ti»mo in uim wieU aualunqun . . (s) “ Sulla 

J*fr»ra*gl." (t). (a), and (3} are reprints from /taW/r. 

(Rome, 1917); (4) from Rtmdie. MCirt. 
M»t. dj (Palermo, *917) ; (5) from A Hit Mnmtrit della R. Acead. 

di Padova (Padua, (917). * 


NO. 2504, VOL. 100] 


appears to be confined, a corresponding “curvature”" 
measured by i/R*, where R is a length. Assuming 
that the field is one of 25,000 gauss, the author de- 
duces that R=^ . 10®® cm., or about ten millioir. 
times the mean distance of the earth from the sun. 
As he points out, there is little hope of testing this by 
experiment, but he obtains a formula for the velocity 
of light, V=c,exp(*/R) + Caexp(— ac/R), with a damp» 
ing coefficient in the second term, which he suggests 
might come within the range of observation. 

Philosophically,^ the trouble still seems to be about 
time, in the’ philosophical sense. If we could look 
at the universe sub specie aeternitatis, we might per- 
haps find our greatest delight in its unchangeable 
perfection; but so long as we are constrained by pro- 
cesses (even processes of thought), time, in some- 
sense or other, is apparently indispensable, and if we 
evict it from one habitation, we may expect it forth- 
with to be in occupation of another. G. B. M. 


METEOR ORBITS. 

A PAMPHLET on “The Determination of 
Meteor Orbits in the Solar System,” by G. von 
Niessl, has just been published in Smithsonian Miscel- 
laneous Collections (vol. Ixvi., No. 16, Washington,. 
1917). The pamphlet is a translation by the late Cleve- 
land Abbe of a paper published in the " Encyclopadie 
der mathcmatischen Wissenschaften,” dated Vienna, 
1907. ^ The author, who has had considerable experi- 
ence in computing meteor paths and orbits, gives his 
views as to the mathematical treatment of the subject. 
He indicates th& best method to be followed in deter- 
mining the radiant and geocentric velocity of meteors 
and fireballs of which multiple observations have been 
obtained. Not the least interesting part of his discus- 
sion is that in which he deduces the mean errors in 
the results : — 


Mean error of azimuth =5 8°, 351 observations. 

Mean error of apparent altitude=4-i‘’, 235 observa- 
tions. 

Mean error of radiants =3*3°, 43 cases, 537 observa- 
tions. 

Mean error of inclinations 6*5*’, 250 observations. 

The radiant positions of the chief periodical showers- 
he gives to within 1° of probable error. 

Tables are furnished of the average terminal velocity 
and altitude of meteors, from which he concludes that 
they "can penetrate deeper into the atmosphere in, 
proportion as they move with a low velocity”— a fact 
previously well ascertained. With regard to atmo- 
spheric resistance, von Niessl’s opinion is that direct 
observations make it probable that the velocity of 
meteors in the upper atmospheric regions is slighter, 
while in the lower strata of the air it is greater, than 
theoretical views'. 

The masses of fireballs and shooting-stars are dis- 
cussed from various data. Prof. A. S. Herschel dealt 
with this part of the subject many years ago, and 
held the view that a first magnitude meteor is usually 
a few grams in weight, while the very small meteors 
are only the fraction of a gram. V. F. Sands found 
from the Leonids of 1867 that the average mass, or 
weight, of a meteor equal to Jupiter in brightness was 
0-67 gram, while a fourth magnitude object was only 
0-000 gram. 

Von Niessl finds it necessary to assume decidedly 
hyperbolic orbits for the majority of meteors, for their 
“observed geocentric velocity far exceeds the limits for 
parabolic orbits. Therefore the large meteors in 
general are undoubtedly of interstellar origin.” Schia- 
parelli arrived at similar conclusions half a century 
ago 

The paper is an instructive contribution to the litera- 
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ture of a branch of astronomy which has been some- 
what neglected in recent years. But sorhe of the data 
on which- von Niessl’s conclusions are based are old 
and inaccurate. There is no doubt whatever that for 
the trustworthy investigation of various difficult ques- 
tions affecting the subject more exact, modern, and 
abundant observations are necessary. 


GEOLOGY OF THE WITWATERSRAND 
GOLD FIELD. 

T he Rand mining field is geologically one of the 
most interesting areas in South Africa, as well as 
the most important economically. Its general structure 
has been gradually unravelled by the Work of the 
geologists and miners of the Transvaalj and it has 
now been investigated in detail by the Geological 
Survey of South Africa. The results of this survey 
are shown on an excellent map (Geological Map of 
the Witwatersrand Gold Field, 3 sheets, 1917) on the 
scale of 1 to 5000, or almost an inch to the mile. It 
has not been contoured owing to the inadequacy of 
the topographic surveys, but as the mining fields are 
on an area of high* plains this deficiency is of little 
practical inconvemence. The map is mainly the work 
of Mr. E. T. Mellor, who has prepared .also a short 
explanation of 46 pages summarising the geology of 
the mining field and including a bibliography of the 
chief literature. The report classifies the rocks and 
gold reefs of the Rand. The age of the rocks is so 
uncertain that no precise correlation with those of 
Europe is attempted. They are divided into three 
systems with South African names. The youngest, the 
Karroo, which includes the famous Dwyka glacial 
deposits and the coal seams, has yielded many mssils, 
so that its correlation is at least approximately known. 
The Transvaal system includes the quartzites to the 
north of the goldfield, a thick series of dolomites 
and cherts, and the Black Reef serid%. The oldest 
of the three, the Witwatersrand system, includes the 
quartzites, shales, and conglomerates of the goldfield. 
These two older, systems are unfossiliferous, and 
whether they are Lower Palaeozoic or pre-Palajozoic 
is uncertain. The author accepts the view that the 
gold of the Rand is of alluvial origin, and abandons 
the long popular theory that it was introduced by 
infiltration as in ordinary lodes. The alluvial or placer 
theory has been advocated by several geologists, while 
the majority of the minii^ engineers have supported 
the infiltration theory, ftobably the most striking 
feature displayed by the map is that strike-faulting is 
far more important than had been suspected. The 
author concludes that the unworked parts of the gold- 
field are so extensive that the gold-mining .ihdustry 
has elements of " comparative permanency not found in 
many other goldfields and more akin to those of a 
base metal district or a manufacturing centre." 


ORGA NISED KNO WLEDGiSf A ND 
. NATIONAL WELFARE.^ 

'^HE future of any nation is secure if it lives up to 
^ its possibilities. TTie nation which does this is 
bound to be a leader among nations and to command 
world-wide respect. Its national problems will be 
solved, and solved intelligently and thoroughly. The 
greatness of a rnan is in part bom in him and |h part 
the product of his environment. According to eminent 
biologists, he is about two-fifths born and three-fifths 
made. Similarly, a nation is great according to . its 
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resources and according to its development of these 
resources. And the development of those resources 
may be accomplished only through organised know- 
ledge. 

(1) The Function of Organised Knowledge. — Con- 
sider for a moment two manufacturing concerns on an. 
equal footing as regards output, but of which one is 
continually making progress through improvements in’ 
manufacturing processes, developing new and valuable 
products and investigating the fundamental principles 
underlying all these processes. This firm will in time 
outstrip the other in every way; the balance, in fact, 
is a very delicate one, since the results are cumulative. 
In quite a similar manner, that nation will advance to 
leadership in which the increase in organised know- 
ledge and the application of that knowledge are 
greatest. For this reason, interest in research should 
be as wide as the nation and should cover the whole 
gamut of problems from administration to agriculture, 
from medicine to manufacture. For it is only through 
the solution of individual problems that general prin- 
ciples can be arrived at and the sum total of useful 
organised knowledge increased. 

It is essential that the wide field to be covered be 
kept in mind, extending over not only physics, chem- 
istry, engineering, and all their branches, but all the 
biological and mental sciences as well. In the last 
analysis an increase in knowledge in the field of the 
biological sciences means more and better food, im- 
proved racial stock, and improved public health, as 
well as increased material welfare in all having to do 
with plants and animals. Increased knowledge of the 
fundamental principles of the mental sciences means 
increased efficiency in administration, legislation, edu- 
cation, operation, and research. I do not mean mere 
book leamifig in psychology, but such a command of 
the fundamental principles as will assist in the solution 
of ail practical problems. Increased knowledge of 
chemistry means increased ability to utilise raw mate- 
rials and an improvement in general health and living 
conditions. One may almost say that the generalised 
problem of chemistry is to convert the less expensive 
raw materials, such as cellulose, petroleum, glucose, 
various minerals and oils, starch, nitrogen of the air 
and the like, into food, clothing, tools for our use, and 
means for national defence'. An application of the 
fundamental principles of physics in the way of various 
engineering problems leads to a fuller utilisation of 
resources and of new products useful to man, makes 
inventions possible and effective, and adds to the 
general increase in operating efficiency in every way. 

The utilisation of organised knowledge in national 
welfare comes about both through knowledge itself 
and the incentive to apply that knowledge. Both 
ability and incentive are essential to utilisation. So far 
as knowledge went, we iplffht have made dyes and optical 
glass many years ago in the United States, but since 
they could be bought so cheaply there was no incentive 
to develop the manufacture of such articles. These 
are cases of ability without incentive. On the other 
handy there has long been an incentive for the fixation 
of nitrogen and for various mechanical devices, but 
these have not been forthcoming for lack of sufficient 
knowledge. 

In general, Jn normal times it is perhaps no exag- 
geration to say that neither the average individual nor 
the^ average nation approaches within 50 per cent, of 
their possibilities. Nothing short of a war threatening 
the national existence can shake a nation out of jts 
lethargy. Similarly, the average individual cannot be 
induced to put forth his best efforts without the 
itrongest of incentives. It is unfortunate that this is 
the case. However, with sufficient attention given to 
the problem by trained experts' in mental sdence, it is 
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quite possible that at some future date as high as 
60 or 80 per cent, of the possibilities may be realised 
without any appeal to arms for the nation or any 
unusual incentive for the individual. 

(2) The Increase of Organised Knowledge . — The re- 
search by which organised knowledge is increased will 
doubtless always be carried on chiefly by three distinct 
types of research organisations : research by the 
Government in national laboratories, research by the 
universities in connection with the work of instruction, 
and research by industrial laboratories in connection 
with the interests of manufacturing concerns. Apart 
from these three main classes of laboratories there 
will always be large, privately endowed research organ- 
isations, dealing with neglected fields of remote com- 
mercial interest, private industrial laboratories sup- 
ported by consulting fees, and co-operative testing 
laboratories, also self-sustaining. 

National, university, and industrial research follow 
three essentially different lines. There is considerable 
overlap in field, it is true, but each is centred on a 
different kind of research. The proper function of 
national research is the solution of such problems as 
concern the nation as a whole, affecting the general 
interests of all classes of individuals; it is the custo- 
dian of standards, it develops methods of precise 
measurements and investigation, it is trouble engineer 
for the solution of very> difficult problems or the 
problems of producing units so small as not to be able 
to have their own research laboratories. It is the 
proper guardian of the public health. It solves 
problems connected with contagious and vocational 
diseases. It develops methods of making good roads, 
increasing the fertility of the soil, and stocking waters 
with fish. National research is of all grades, from 
that dealing with fundamental principles up to that 
relating merely to lessening the costs of production. 

University research must always, in the very nature 
of things, be concerned chiefly with the advancement 
of the various sciences as such, and with the de- 
velopment of the fundamental principles of each 
science. The best university instruction is along these 
lines, and investigators and students in close touch 
with them will naturally have most new ideas in close 
connection with fundamental principles. University 
research is necessarily one of small jobs and the best 
minds, and is without very much continuity. The 
advanced /student is interested in a research just long 
enough to make it acceptable as a doctor *s thesis. 
The instructor is too burdened with teaching to givelnore 
than a margin of time to research. But a very small part 
of the university research is extended year after year, 
covering a wide field. This is quite as it should be, 
the university looking after those fields of ipesearch 
of little commercial value on one hand, and not 
directly affecting the interests of the nation as a 
whole on the other, but of fundamental ' and far- 
reaching importance to all. 

Industrial research takes the middle ground and has 
already become a distinct profession. It is in close 
touch with practical commercial application bn one 
hand, and with fundamental principles on the other. 
Its proper field is anything between elimination of 
works troubles and the investigation of fundamental 
principles. The staff of the ideal industrial research 
laboratory is composed of experts of wide experience 
who can serve the manufacturing departments in a 
consulting capacity without sacrifice of time. We may 
perhaps best summarise the preceding statements by 
describing the ideal research man and the ideal research 
laboratory. 

Some writers have spoken of the investigator as a 
rare individual to be sifted out from educational insti- 
tutions with great care for a particular line of work. . 
My personal opinion is that a large percentage of the 
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j men students are fitted for research work if properly 
' started along the right line. The investigator should 
have a mind at once fertile and well-trained. His 
mind should be teeming with new ideas, but he should 
possess unerring judgment to reject those which are 
not logical or promising. We are often asked what 
sort of preparation in physics would be best for men 
intending to take up research as a life work. . It has 
even been proposed to give courses in, “applied 
physics ” for the benefit of those intending to take up 
Industrial research. Our invariable reply is that the 
best preparation for a research man is a thorough 
grounding in the fundamental principles of his science ; 
physics, chemistry, or whatever it may be. If he has 
this thorough knowledge ^of fundamental principles it 
is safe to say that in any properly organised research 
laboratory with the proper leadership and companions, 
such a student will have many times as many useful 
ideas as he can himself possibly follow up with re- 
search. Scarcely anyone who has completed advanced 
work in a science can read, say, a journal of abstracts 
without thinking of many problems which he would 
like to investigate. Fertility of mind is not so much 
an inborn quality of the mind itself as of the training 
and association which that mind has had. 

The ideal industrial research organisation may per- 
haps be outlined with a knowledge of its development 
during the last fifteen years. I shall give, frankly, 
my personal views on the matter, based on an intimate 
knowledge of four universities, three professional re- 
search laboratories, and a visiting acquaintance, so to 
speak, with quite a number of others. The ideal in* 
dustrial laboratory, to my mind, consists of two quite 
distinct divisions : one taking the brunt of works 
troubles and testing or making analyses of the mate- 
rial used. The other wing is complementary to this, 
and deals with the larger fundamental problems en- 
countered, problems requiring skilled specialists and 
considerable time for their solution. The alternative 
organisation with a single research laboratory covering 
both works troubles and fundamental problems, is not 
so successful. The plap in this case is to have con- 
siderable research in progress of very little interest to 
the company, hut engaging a staff much larger than 
required to take care of ordinary works troubles. In 
this case, when works troubles are many and insistent, 
as they are wont to be at times, the staff engaged upon 
fundamental research forms a reserve to be called out 
occasionally to deal with works troubles. The chief 
disadvantage of this is that the fundamental work is 
subject to more or less frequent interruption and 
cannot be so efficiently carried on. On the other hand, 
when the research is in two quite distinct divisions, 
fundamental work is not subject to interruption by 
works ti'oubles. 

Industrial research is me-eminently fitted to be 
carried on by team work. This we have developed to 
a high degree in Pittsburg, and consider very much 
more efficient than the alternative cell system, where 
each leading man has a room or suite of rooms to 
himself and keeps his work to himself. In the ideal 
organisation- two or three men work together on the 
same large problem or group of problems, the aim 
being to have a good theoretical man and a good 
experimentalist woming together as much as possible, 
or even a physicist and chemist in some cases. The 
characteristic of the team-work plan, however, is the 
conferepce system. The five or six men most in-, 
tefestedF jn each line of research meet for an hour each 
week, to discuss the problem in its various aspects, to 
plan new work, and to consider various interpretations 
and applications of the results obtained. The ideal 
Conference is not fewer than four and not more than 
eight men, and includes an efficient stenographer. To 
one experienced in such team work the results of 
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getting together are surprising. A good suggestion is 
no sooner made than capped by a better, and the 
saving in time and effort is almost incalculable. 

The conference system also aids in putting useful 
results before the other wing of the research division 
and before the patent department. At each of our 
conferences are representatives of the other wing of 
the research division, charged with taking up any 
results immediately applicable, and a member of the 
legal department who takes care of any ideas worth 
patenting. This plan of conferences relieves the scien- 
tific men from responsibility for directing the attention 
of the works or of the patent department to useful 
patentable results. 

So far as national welfare, is concerned, in order to 
increase our stock of organised knowledge we need 
more teaching by professors and instructors in closer 
touch with industrial problems. So far as developing 
research men goes, the ideal instructor is probably an 
ex-professional research man, and, in many cases, one 
who has made a reputation or a fortune by his work 
along industrial lines. Another need is, of course, 
more research laboratories all along the line. The 
Increase would naturally be among industrial organisa- 
tions and the expense borne largely by manufacturing 
eoncerns, since it is they who reap the chief direct 
financial benefit. 

.Another great need is co-operation among the various 
branches of research : national, university, and indus- 
trial. , There should be a free interchange of men be- 
tween such laboratories, and each should be thoroughly 
familiar with the needs and problems of the other. 
One great benefit from this war, if it lasts sufficiently 
long, will be to force co-operation between different 
branches of research. 

(3) The Application of Organised Knowledge . — ^The 
present national crisis brings home to us tl)e crying 
needs of the nation in availing itself of the knowledge 
and ability at its command. Fifty thousand specialists. 
In applying scientific knowledge to practical problems, 
as well as scores of research laboratories, have offered 
their services to the nation. But problems requiring 
investigation are slow in being developed. Once they 
are formulated and given to the engineers of the 
■country, few will remain unsolved very long. 

It is for the engineer to apply the results of research 
to practical problems and to carry practical problems 
demanding general research back to the research 
laboratories. To the engineer every special problem re- 
quires a special application of fundamental principles. 
Is it too much to hope that the day is rapidly ap- 
proaching when all great problems, particularly those 
of our national and State Governments, will be auto- 
matically placed in the hands of trained specialists? 
Not self-seeking politicians, or yet men with mere 
theories, but engineers with a real command of funda- 
mental principles, men with an unbroken record of 
big achievements and no failures, men ever ready to 
stake their all on their ability to handle problems in 
their specialty. 

Prof. Joseph Le Conte, in an address years ago, 
remarked that each of the great professions first 
attained high standing when it was taught as such in 
universities. When so taught, the professional men 
turned out are no longer quacks, but each has a real 
command of the fundamental prindples in his chosen 
field of action. The basic relation is uiat any profession 
has standing in so far as its fundamental principles have 
been developed and applied. To retain standing, a* 
profession must be continually increasing its stocljt of 
knowledge of fundamental principles through research. 
The engineer of standing in his profession must not be 
content with a mere working knowledge of rule/ of 
thumb, but must have a real command of basic prin- 
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ciples in his chosen field and in related fields. The 
illuminating engineer, for example, slwuld not only 
know lighting, but also possess a working knowledge 
of the laws of vision and of geometrical and physical 
optics. So the great physician or constructional 
engineer has a command of his own field and an 
intimate acquaintance with related fields. 

So also with research as a profession, the leaders 
have not only a taste for research and logical minds 
clearly to analyse and attack problems with thorough 
scientific knowledge, but also a knowledge of the prin- 
ciples of research; getting the most out of their own 
minds, avoiding side-issues, co-operating with their 
colleagues, and putting their most valuable results in 
permanent, readily available form. Research is one 
of the youngest of the professions, and one with a 
promising future, but let no one enter it without 
thorough knowledge or a full understanding of its aims 
and methods. With sufficient attention given to re- 
search and to its application, this nation with its 
great national resources should at once attain and 
retain a permanent lead among the nations of the 
earth. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Sir William Tatem has given 25,000!. for a labora- 
tory at the University College of South Wales, Cardiff. 

We notice with regret that Mr. Bonar Law an- 
nounced in the House of Commons on October 19 that 
he feared it would be possible neither to pass the 
Education Bill this session, nor to give a day for the 
second reading, unless there was a prospect of passing 
the Bill. There is little substantial exposition to the 
essential (;Jauses ‘ of Mr. Fisher’s Bill, and all the 

E revisions covered by them are " urgently demanded 
y, and connected with, the circumstances of the war,” 
as Mr. Fisher has said. We trust that even yet the 
Government may be able to proceed with the Bill. 

The University of Bristol has again benefited from 
the generosity of the Bristol family of Wills and their 
interest in higher education. Mr. Henry H. Wills 
lately purchased the Royal Fort House and grounds, 
which immediately adjoin the University buildings. 
This historical house was built and decorated in the 
eighteenth century by a member of the Tyndale family, 
descendants of William Tyndale, translator of the 
Bible. The greater part of this property, as well as 
some ‘adjoining land, has been conveyed by Mr. Wills 
to the University for future extensions. The property 
conveyed covers nine acres, which will give the Uni- 
versity a total building area of about thirteen acres. 
Part of the new site has been marked out for the 
purpose of the department of physics, and another part 
for that of a residential college. It is proposed to 
retain the existing house as part of the group of build- 
ings which will eventually occupy the site. It will be 
remembered that shortly before the war Mr. H. H. 
Wills, jointly with his brother, Mr. George A. Wills, 
placed a sum of more than 200,000!. in the hands of 
the University for the construction and endowment of 
buildings on another part' of its site. 

The governors of the Huddersfield Technical College 
are appealing for public support to enable them to 
carry out a Ihrge extension of the existing buildings. 
For many years the college has been seriously over- 
crowded, whilst in some important branches of local 
industries, such as woollen carding and spinning,, no 
provision whatever has been , made for technical in- 
struction. The chemical and engineering industries of 
the district are developing so quickly that the need for 
better accommodation at the Technical College has 
become very urgent. The scheme contemplates the 
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building and equipment of new departments for coal- 
tar colour chemistry and for dyeing ; the addition to the 
textile department of new sections for (i) carding and 
spinning, and (2) cloth finishing, providing at the same 
time improved facilities for weaving and testing, along 
with a textile museum; the extension of the depart- 
ments of mechanical and electrical engineering, espe- 
cially as regards facilities for practical and experimental 
work. Space would thus become available for neces- 
sary extensions in other departments. To carry 
through these proposals it is estimated that a sum of 
85 ,oow. will be required. The Technical College 
should then be in a position to deal adequately with the 
varied educational needs of the leading industries of 
the district, both for advanced teaching and for re- 
search. The principal donations promised to date 
are : — British Dyes, Ltd., 5000I. ; Sir J. F. Ramsden, 
Bart., 3000I. ; Mr. J. A. Brooke, loool. ; Mr. J. E. 
Crowther, loool. ; Messrs. Simon-Carves, Ltd., loooI. ; 
Messrs. Walter Sykes, Ltd., loooL Furthermore, the 
Huddersfield engineers have undertaken to provide the 
complete equipment of the new engineering section. 

Last February, by the passing of the Smith-Hughes 
Act, the United States embarked on a national scheme 
of State-aided vocational education. We learn from 
the Scientific American of August 25 that the Act is 
similar in its features to the Agricultural Extension Act 
of 1914. There is the same provision for increasing 
grants, beginning with 340,000!. in 1917, and rising to 
1,440,000!. in 1925. The available money will be dis- 
tributed among all States which agree to contribute 
sums equal to their share of the grants and to conform 
to the terms of the Act. The grant provides for the 
creation of three distinct funds, viz. for paying salaries 
of teachers, supervisors, or directors of agricultural sub- 
jects ; for paying the salaries of teachers of trade, home 
economics, ana industrial subjects; and for training 
the teachers and other educational workers conQerned. 
The Act creates a Federal Board for Vocational Educa- 
tion, consisting of the Secretaries of Agriculture, Com- 
merce, and Labour, the U.S. Commissioner of Educa- 
tion, and three other members, to be appointed by the 
President, of whom one is to rejiresent manufacturing 
and commercial interests, one agricultural interests, and 
one labour interests. The board, besides administering 
the Act, will carry out investigations relating to voca- 
tional education, co-operating with the Departments of 
Agriculture and Commerce and the Bureau of Educa- 
tion. TT^ere has been some fear in the United States 
that the spread of vocational training may disturb the 
principle of compulsory general education But every 
boy and girl will be required to get the same minimum 
amount of “book learning” as at present, and those 
who, under conditions now prevailing, would, enter the 
trades and industries as unskilled labourers will, for 
the future, receive specialised training that will enable 
them to command higher wages and make them more 
useful members of society. 

The address delivered to the members of the United 
Tanners’ Federation at the Leather Sellers’ Hall, Lon- 
don, on July 17 last by Dr. Sadler, the Vice-Chancellor 
of the University of Leeds, deserves the serious con- 
sideration not only of the p/otagonists on classical 
versus scientific education, but mso of all who are 
engaged in industries in which science is a prime 
factor. It puts with force and precision the necessity 
of an all-round general education in which science, 
broadly conceived, shall take Its due place in the educa- 
tion of all classes of the people, and especially that it 
shall be made “ a stimulating and energetic force in the 
education Of every boy and girl in our secondary 
schools,” and that whilst not claiming that science, as 
ordinarily understood, should have the last word In 
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settling our view of life, yet that it should be a power- 
ful ingredient in the intellectual ferment which deter- 
mines the final judgment. It insists that technical 
education must be preceded by a good general educa- 
tion, and that it “should include three elements — 
scientific discipline, a study of processes of manufac- 
ture, and the study of the relationships, moral and 
economic, which should be established between the em- 
ployer and his subordinates and between the industry 
and the community as a whole.” In short, the address 
conceives the possibility of such a training being itself 
the core of a liberal education. The importance of 
scientific research and of a much closer relationship 
between the industries and the scientific resources of 
the universities is strongly stressed. “The gulf be- 
tween the practical man and the scientific investigator 
is not yet bridged. To span it will be a costly busi- 
ness.” In no country is there need for a more intimate 
union, for the solution of the grave industrial and 
social problems which beset us, between those prac- 
tically engaged therein and the patient, scientific inves- 
tigator. We are “ rich in shrewd experience, but almost 
barbarous,” says Dr. Sadler, in our “conception of 
the service that science can render to practice." 


SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Sciences, October 8. — M. Camille Jordan 
in the chair. — E. Branly : The electrical conductivity 
of mica. A detailed account of experiments proving 
the conductivity of mica in thin sheets (0-003 mm.) 
when under the electromotive force of a single thermo- 
element (0004 volt). A special method of testing the 
mica sheets for holes is described. — G. A. Boulenger : 
Considerations on the Permo-Triassic reptiles of the 
order of the Cotylosaurians. — W. H. loung : The 
theory of trigonometrical series. — M. (iulllemlnot : 
Dosimetry and X-radio-thcrapy in the services of the 
Army. — G. Sizes ; The Pythagorean scale from the 
point of view of musical acoustics. — M. Gnlllery : The 
Brinell hardness test of metals. For this test it is 
necessary that the conditions, size of ball, total pres- 
sure, and duration of the pressure should be rigorously 
defined. The last condition, not fewer than five 
minutes, is practically impossible under works condi- 
tions where some 10,000 tests a day have to be carried 
out. The author has worked out a method by means 
of which the time is reduced from five minutes to two 
seconds, the imprint being the same as if working 
under the standard conditions. This is secured by 
working with an excess pressure above the standard 
3000 kg., and a machine is figured and described by 
means of which the desired pressure is automatically 
realised; 600 tests per hour can be made with one 
machine, and data are given proving the accuraev of 
the results to be within one per cent, of the Brinell 
standard. — L. F. Navarro ; The Flyde peak and Cafladas 
cirque of Teneriffe. — R. Anthony : The primitive em- 
bryonic circulation of the Teleostean fishes; study of 
the embryo of Gasterost^us gymnurus. — E. Bordage : 
TTie transformation phenomena of larval tissues in 
reserve tissues observed during the metamorphoses of 
insects.— MM. Baudlsson and A. Marie : The spondylo- 
therapy of asthenic and post-traumatic vasomotor or 
commotional troubles. 

. Cape Town. 

Royal Society of South Africa, August 15. — Dr. L. 
Crawford in the chair. — Sir Thomas Muir ; Note 
on the resolvability of the minors of a com- 
pound determinant. — ^J. Molr: Colour and chem- 
ical constitution (part ii.) : the spectra of the 
mixed phthaleins and of the sulphonephthaleins. 
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The spectra of eighteen new phthaleins A Text-Book of Inorganic Chemistry. By Prof. 

A. F. Holleman. Issued in English in co-operaiton 
with H. C. Cooper. New edition. Pp. vni + 507. 
(New York: l Wiley and Sons, Inc.; London ; Chap- 
man and Hall, Ltd.) jos. 6d. net. 

Dairy Cattle Feeding and Management. By Profs. 
C. W. Larson and F. S. Putney, v Pp. xx + 471. (New 
York; J. Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd.) us. 6d. net. 

Rustic Sounds and other Studies in Literature and 
Natural History. Sy Sir F. Darwin. Pp. 231, (I^on- 
don : J. Murray.) os. net. 

The Faith of a Farmer ; Extracts from the Diary 
of William Dannatt, of Great Waltham. Edited, with 
an Introduction, by J. E. G. de Montmorency. Pp. 
xliM+249. (London: J. Murray.) 5s. not. 


oxylic acid with 

or substituted. _ 

of this class are described, and the laws governing 
the colour elucidated. The method is an Excellent 
an.dylical one for identifying phenols and amip^ 
their ethers and derivatives. The spectrupi QjF'^!i^nol- 
th\ inolphthalein is not exactly halLway befifeen 
of phenolphthalein and thymolphthalein* , ^eetra 
of five sulphonephthaleins made from “sacfclferin’' afe 
also described, also six moVe new derivatives of 
ordinary phenolphthalein. A new general formula 
for the coloured substances is put forward .r—J.R. 
Sutton ; Kimberley diamonds, especially cleavage dia- 
monds. This paper is a general and statistical account 
of the diamonds produced in the mines under the con- 
trol of the De Beers Company at Kimberley. It de- 
scribes the outstanding differences in size, colour, and 
type between the yields of the different mines; Speaks 
of coloured diamonds, bort, and, especially, cleaviige 
diamonds; and advances the view that many diamonds 
have been naturally broken by the unequal expansion 
of thcniselves and mineral inclusions. It af^ears that 
brown diamonds have shown a particular disposition to 
come up broken from the deeper levels of the Wessel- 
ton mine (though the ratio of colourless cleavage to 
colourless stones also increases with depth of mining), 
but the author doubts the common assertion that brown 
or smoky diamonds are markedly liable to spontaneous 
fracture. — S. SchSnland : The phanerogamic flora of the 
divisions of Uitenhage'and Port Elizabeth. This paper 
is meant to be a companion to the papers published by 
the late Dr. Bolus gnd Major Wolley Dod on the 
flora of the Cape Pehlnsula, and by the late 'Dr. J. 
Medley Wood on the flora of Natal. There are 3290 
species recorded, of which ninety-eight are considered 
by the author not to be native.' They are distributed 
over 128 natural orders and 712 genera. There are, 
however, still large tracts of this area unexplored. 
Most of the localities quoted are contained in about 
600 sq. miles,, while the total area is about 3599 sq. 
miles ; much of the r^^aining tract is, however, cb^red': 
by fairly uniform karroid succulent vegetation.-"|^ R. 
Sutton ; A lunar period in the rates of evaporation and 
rainfall. Thi.s paper directs attention tO' the possibility 
of a lunar influence governing the evaporation from a 
water surface, and a lUo^r period in the incidence of 
rainfall. Tablel are given showing that as the result, 
of hourly observations of evaporation and rainfall, dur- 
ing the T20 lunar montlrs from August, 1899,10 ApHL 
1909, rainfall has its maximum frequency about the 
time of moonrise, and its minimum just after mqon- 
set ; also that the rate of evaporation has. a, maximum 
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The Anniuxl of the British School at Athens. 
No. xxi. Sessions 1914-15, 1915-16. ^Pp. viii + 
238 + plat^ XV. (London: Macmillan and Cp., 
Ltd., n.d.) Price 215. net. 

T he ranks of scholars and archaeolc^ists 
trained in the British School at Athens have 
been sadly thinned by the war. It will be difficult 
to replace G. L. Cheesman, Guy Dickins, R. M. 
Heath, and W. Loring. To the present volume 
Mr. Cheesman contributes a translation of a 


the stone surrounds the sick with bene- 

ficent influences as he makips his phssag^ through 
it. When the passage itself is too narrow to 
admit the patient, the difficulty is got over by 
passing some small object through the orifice. 
This, by absorbing the virtue of the holy stone, 
may by juxtaposition transfer it to the sufferer. 
Thus, at a saints’ grave in Monastir, women who 
desire children pass two eggs through the orifice, 
and by eating them gain their desire. 

Stones with external markings, such as the 
footprints ^f a god or of a saint, ate naturally 
revered. Abraham left his footprints at Mecca, 
the Prophet at Constantinople and Jerusalem. 
In such cases, also, the dominant faith has taken 


pathetic Greek folk-song, and Mr. Dickins a over the objects venerated by its predecessors, 

learned study of Greek art as represented in the A footprint in Georgia is attributed to a legendary 

so-called “school” of Praxiteles. Queen Tamar, to a Christian priest flying from 

The most interesting article is that by Mr. persecution, to a Musalman saint who converted 


F. W. Hasluck on ” Stone Cults and Venerated the district to Islam. 


Stones in the Graeco-Turkish Area,’’ which strikes Worked stones, again, are often utilised for 

new ground and brings together much useful in- religious purposes. Islam, of course, has no place 

formation for the study of primitive beliefs in the for reliefs or statues, and if they are venerated 

.(Egean and its hinterlands. Over the Semitic by its adherents it is as (he abode of Djinns pos- 

area stone worship survived later and more gene- sessed of power, but this power is evoked by 

rally than among races more prone to anthropo- [^.(secular magic. The Easttfn Church has been 
morphism. Here and elsewhere the faiths which ' " some extent influenced^^j^s^e Moslem view 
succeeded the primitive animism tacitly adopted of graven or molten inlla^sv reliefs of the 
this form of worship. Islam sanctioned it by Thracian horseman are ■ uM^>^ ^ikons of St.' 

allowing the reverence paid by the pagan Arabs George in Thrace. The soTipflro oemeter statue 

to the Black Stone of the Kaaba to be perpetuated is worshipped at Eleusis t(> iwliure good crops, 

on the rather far-fetched hypothesis that the on the supposition that the headdress of the figure 

Angel Gabriel had brought it to Mecca. In the represents ears of corn. ” In all probability,” 

same way Christianity has permitted or encour- says Mr. Hasluck, “ the finding of the statue 

aged it in the case of the Stone of Unction at chanced to coincide with an abundant harvest, 
Jerusalem, and by associating the cult of sacred the inference was that the talisman was 

stones with sacred personages or events. Many ^ or favourable. ” Columns are everywhere 

stones, again, arc valued in a secular way, not veneration, the isolation or conspicuous- 

necessarily more ancient chronologically, though object, and in some cases phallic asso- 

more openly primitive in spit^it, as magic and ciation^^l contributing to seciure its sanctity, 

witchcraft to which this reverence is due are Stones with inscriptions in an unknown tongue 

more primitive than religion. are believed to possess magical powers. 

These sacred stones fall into certain well-defined Stones of many kinds have sometimes been 

classes. treated as survivals of some ancient cult. But 


First we have those selected for their natural 
qualities, such as the Black Stone of the Kaaba, 
supposeci to be an aerolite. The selection of 
such stones as objects of veneratiojl‘ (rften de- 
pends upon the unusual material of "i^nich they 
are composed. But in some instances colour is 
an important factor, as in the case of the Yellow 
Stones at Constantinople used for the cure of 
jaundice, or the white stones from Melos or 
Crete used as milk, charms. The principles 
of sympathetic or homoeopathic magic regulate 
their use. 

Next come the pierced stones used in a super- 
stitious way all over the Near East. Mr. Has- 
luck, with some probability, suggests that their 
virtue is bound up with the conception of holes 
as “entrances” or “new starts.” AH entrances 
or beginnings mark a new departure, a “change 
of luck,” and the mere act of passage may change 
the luck of the patient for the better. To this 
is added the fact that the sanctity attributed to- 
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the chance of finding a stone venerated by dif- 
ferent faiths from ancient times to our own is 
so slight as to be negligible. Where the evidence 
adduced in support of such survivals can be 
properly tested it usually breaks down. Sir W. M., 
Ramsay describes the worship paid to a stone 
or altar dedicated to Hermes, and assumes that 
the worship paid td it was continuous from the 
Greek peri^. But the real fact seems to be that 
it was removed in comparatively recent times to 
a Turkish cemetery, and its potency arises from 
its use as a tombstone, and from the fact that 
it bears an inscription in a tongue not “ under- 
standed of the ^ople ” ; therefore it was as- 
sumed to possess magical qualities. A case even 
stronger than this is that of the Black Stone 
which used to be preserved at the tomb of Daniel 
at Susa. It was found about 120 years ago, 
and was rolled down the river bank by the Dervish 
who kept the tomb some sixty years ago; then 
a Frank is said to have blown it to pieces in 

K 
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search of treasi«re. Associations such as these 
were held sufficient improve that it possessed 
magical power, and this belief was reinforced 
when after its destruction a visitation of plague 
occurred, the bridge at Shuster collapsed, and 
the Hawizah dam was breached. This was all 
obviously the result of the desecration of the talis> 
man, so the fragments were collected and buried 
in the precincts of the tomb. . The Itory, as a 
whole, is singularly instructive to thiSse in quest 
of the origins of popular beliefs. 



OCEAN DRIFT FRUITS. 

Plants, Seeds, and Currents in the West Indies 
and Azores. The Results of Investigations 
carried out in those Regions between 1906 and 
1914. By H. B. Guppy. Pp. xi + 531. 
(London : Williams and Norgate, 1917.) Price 
255. net. 

T he author of this important work is a well- j 
known authority on ocean currents and the 
geographical distribution of plants. His earlier 
writings on the geolc^y and natural history of the 
Solomon Islands ancKthe Cocos Keeling Islands, 
and his more rece^^UQrk on Plant Dispersal, 
contain the rq|j|R’^?W^any years’ patient and^ 
exhaustive iny^t||^lfcHfc 4 ih the Pacific region. In 
the present voffm^PUdeals in an equally thorough 
and careful man^Plnlith the numerous [Koblems 
connected with plant distribution in the Atlantic 
region and emlx>dies results of great scientific 
interest. 

The dispersal of plants by ocean currents is by 
no means a new subject of inquiry. Hen||Jey 
{** Challenger Report: Botany,” vol. i.) ^jj e K m ni 
interesting summary of the literature to 
present aqlhor acknowledges that the reopeini||!^f 
the subjcdrby Heqisley was the means of stimulat- 
ing the activities of himself and later investigators. 
Clusius first figured some of the West Indian 
drift seeds and fruits in 1605, though at the time 
he was Ignorant of their origin. Hans Sloane in 
1695-97 gave an account of four drift seeds cast 
ashore in the Orkney Isles. Three of these he 
recc^nised as having been seen by him in Jamaica. 
After the lapse of two centuries the mystery in 
regard to the origin of the fourth drift fruit (Saco- 
glottis amazonica) was only cleared up about 
twenty years ago (see Nature, Noveml^er 21, 
1895). I'l^c numerous writers* who have dealt with 
drift fruits on European shores since Sloane are 
fully enumerated in the third, possibly the most 
interesting, chapter in the book. The tracks of drift 
seeds and fruits and the “ fan-shaped ” distribution 
of bottle drift are admirably illustrated by a chart 
of ocean currents (p. 46). The fact is established 
that the drift brought by the north and main 
equatorial currents and mingled in the Caribbean 
Sea is captured by what ultimately becomes the 
Gulf Stream and conveyed to the western shores 
Of Europe. Careful observation has shown that 
at least one-third Of the drift seeds and fruits 
floating in the neighbourhood of the Turks Islands, 

NO. 2505 , VOL. 100*1 


[November i, 1917 

in the Caribbean Sea, have been found on the 
coasts of Europe. Incidental mention is made of 
the transport of Ic^s of mahogany and even of 
live turtles to European shores. 

In the fourth chapter the similarity between the 
West Indian and West African littoral floras is 
discussed. * This may be accounted for by the 
fadt that of fifty-three plants occurring in both 
worlds 62 per cent, respond to the current test 
for transport by the main equatorial current. 

A detailed account of the large foreign drift 
seeds and fruits, first of the Turks Islands and 
secondly of other portions of the West Indies, 
occupies several chapters. The distribution of 
each is given and its relative capacity for disper- 
sal by ocean currents. 

Interesting observations are made on Rhizo- 
phora in the West Indies. In the appendix 
(p. 502) it is suggested that vivipary of the man- 
groves might be regarded as due to their 
endeavour to accommodate themselves to climatic 
conditions cooler than those that once prevailed 
in their present habitat. 

The chapters on the general character and geo- 
logical structure and the flora of the Turks 
Islands embody the most complete account yet 
published of the natural history of that interest- 
ing group, and in the detailed study of the 
altitudinal range of the indigenpus plants of the 
Azores we have two scientific memoirs of great 
interest. 

It is not possible to devote adequate attention 
to the chapter on Mr. Guppy’s theory of differen- 
tiation based on the facts presented in this and 
previous publications. In regard to the general 
topic of the geographical distribution of plants, 
he fully accepts the views of Bentham, Hooker, 
and Asa Gray ^ clearly re-stated by Thiselton- 
Dyer in his contribution to “Darwin and Modern 
Science.” Mr. ^ppy admits that distribution 
becomes purely a problem of the northern hemi- 
sphere, and that this removes more difficulties in 
the study of distribution than any other hypothesis. 
It is a pleasure to add that the great value of 
Mr. Guppy’s researches during the last thirty 
years has been authoritatively recognised by the 
recent aW|^d of the gold medal of the Linnean 
Society.l^^'j D. M. 

OBSERVATION, PHILOSOPHY, AND 
TEACHING. 

(1) The Combination of Observations. By D. 
Brunt. Pp. X + 219. (Cambridge: At the 
University Press, 1917.) Price 85. net. 

(2) Fundamental Conceptions of Modem Mathe- 
matics, Variables and Quantities, With a 
Discussion of the General Conception of Func- 
tional Relation. By .R. P. Richardson and 
E. H. Landis. Pp. xxii + 216. (Chicago and 
London t The Open Court Publishing Company, 
19x6.) Price 1.25 dollars or 55. net. 

(3) Revision Papers in Arithmetic, By W.' G. 

Borchardt. Pp. viii+ 156 + answers xxxii. 

(London ; Rivingtons, 1917.) Price 2s.' 
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(4) Differential Calculus. By Dr. H. B. Phillips. 

Pp. vi + 162. (New York; John Wiley and 

Sons, Inc.; London: Chapman and Hall, Ltd., 

1916.) Price 55. 6d. net. 

(i) jV/TR* BRUNT gives an account of the 

A’-l- method of least squares, without 
entering into elaborate descriptions of instraments 
or experimental methods. Ihe book is not easy 
reading, but this is principally because the material 
is chosen from a rather difficult branch of applied 
mathematics, and modern work is discussed very 
thoroughly. The proof of the law of error is 
based on Hagen’s hypothesis regarding errors of 
observation, and a generalised form of it, due to 
Prof. Eddington, is given on p. 15. Other chap- 
ters deal with the case of one unknown, observa- 
tions of different weight, observations involving 
several unknowns, conditioned observations, the 
rejection of observations, and alternatives to the 
normal law of errors. The three last chapters deal 
with correlation, harmonic analysis from the point 
of view of least squares, and the periodogram. 
This last part is of great interest in connection 
with the modern work of Sir Ronald Ross and 
Dr. Brownlee, and a recent paper by Sir Joseph 
Larmor on what may be called “ practical harmonic 
analysis. ” There are a great number of valuable 
references in the book, which is much to be com- 
mended. 

(2) This volume is the first part of a projected 
work in thirteen parts, of which a synopsis is given 
at the end of the book. Judging by the synopsis, 
the future parts may very possibly be interesting, 
but, on the whole, this first part cannot be said 
to be a useful contribution to our knowledge of 
the fundamental conceptioi^ of mathematics. “ It 
is, we believe,” say the aujl^ors (p. iii), ‘‘the first 
attempt made on any e^te^ive scale to examine 
critically the fundamehtal c.oiic^|>tions of mathe- 
matics as embodied in tlie cui^cnt definitions.” 
After this extraordinary statement we are not un- 
prepared to find that the contributions of Frege> 
Russell, and Whitehead are judged merely from 
a very small part of them, and that a part which, 
on account of its popular character, does not make 
any pretensions to finality. Further* the remarks 
about Frege and RusseU (pp. 152-53) are quite 
superficial and valueless, as well as siftEUt’cely true 
or polite. Apart from this, there are#^e good 
features in the book. Thus, the cr^cism of the 
usual mathematicians’ confusion 01 sign with 
things signified, and so on (pp. 2-3, 97-1 10, 180), 
is quite good, though it is unnecessarily lengthy 
and rather superfluous after the weighty and witty 
remarks of Frege, which Messrs. Richardson and 
Landis do mot mention. Also the remarks on 
Dirichlet’s “definition” of a function (pp. 182-90) 
are correct, but much too long-winded. There 
are many other true things, but also many mis- 
taken ones which do not even strike us as honest 
attempts to get at the truth. 

(3) Mr. Borchardt’s book is a very useful 
graduated set of one hundred papers of exathples 
on the usual course of arithmetic from the first 
four rules up to logarithms and compound interest, 
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and including the measurement of areas and 
volumes. It is always interesting for a student to 
come across problems which bear some relation 
to practical life — housekeeping, the profits or 
otherwise arising from publishing books, the value 
of the time of a man of business who finds it pays 
him to take taxicabs. A suggestion that may be 
offered is that there might be some problems on 
the calculation of the amount of income-tax re- 
claimable on a dividend when the dividend is 
paid “free of tax.” This problem is of great 
practical import^ce nowadays. Though the 
book was publihhfli quite recently, we have, so far 
as we can see, problems about income-tax at 
pre-war figures (c/. pp. 126, 150), but possibly a 
sign of the times is the problem (p. 154) on British 
and German rifles. 

(4) Dr. Phillips has the very laudable purpose 
of making of the differential calculus “ only a brief 
text suitable for a term’s work,” so as to leave 
“ for the integral calculus, which in many respects 
is far more important, a greater proportion of time 
than is ordinarily devoted to it.” We should 
have expected, then, a suggestive and “intui- 
tional ” introduction to the calculus. We find, 
however, a treatment rather late in the course of 
rates of change, velocity, ' and acceleration in 
straight and curved paths, which seem by far the 
’’most stimulating subjectf to anyone approaching 
the calculus for the first time. It H not strictness 
of logic that banishes what wc:;yould call sugges- 
tiveness and pedants would cali“ rough-and-ready 
methods.” For example, in the treatment of 
Rolle’s theorem (p. 94) we have two pictures 
pretending to show what may happen if the first 
derivative of f{x) is discontinuous. In both plc- 
points in question are points for which 
lierivative does not exist. Other defects in 
l^^^iare the way in which “the limit of a func- 
tion ” is treated (pp. 5-6) : it should, think, be 
pointed out that the value of ^rf^hetion at a definite 
point need not necessarily l^e Ihe jimit of neigh- 
bouring function-values at this fioint. Also the 
difficulty about higher differentials when a variable 
is changed is not satisfactorily put (p. 30). This 
book should be stringently revised before it is put 
into a student’s hands, and then its shortness 
might combine with accuracy towards making it 
a good text-book. ^ 4 > 

OUR BOOKSHELF. 

An Introduction to the Physiology and Psychology 
of Sex. By Dr. S. Herbert. .Pp. xii + 136. 
(London: A. and C. Black, Ltd., 1917*) Price 
35. 6d. net. 

Knowledge, it has been said, is not virtue, but 
it is, often on the way to it ; and we agree with 
Pr. fil^bert that the time has come for franker 
and fuller sex-instruction. In regard to sex, it 
^anno^bie said that ignorance is bliss ; it often 
leads quite gratuitously to vice and to discoloured 
views of one of the great facts of life. As a 
medical man. Dr. Herbert is able to deal with 
difficult subjects in a very matter-of-fact way, and 
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while his book will shock a few righteous who 
need no repentance, and afford erotic stimulus to 
a few abnormal people to whom even the lilies 
of the held arc “ suggestive,” it will, w'e think, 
be welcomed by teachers, by parents, and by the 
quite naturally curious adolescents who find in all 
our highly evolved educational system nothing 
corresponding with the ancient initiation into the 
mysteries of sex, and very lit^e corresponding with 
the ancient disciplines corrij^lat^ %ith these. 

Dr. Herbert’s account of ovlhih-^naturation is no 
longer quite correct ; hU I'dFerence ' to Loeb’s 
method of artificial parthcnd^l^slS is not up to 
date; to call the female (^ranism or sex-cell 
anabolic and the itiJfe kfttabOTfc is a false sim- 
plicity, for it is.ja 9 of ratio, as when 

Riddle says of pfgeens that the ova which show 
a relatively greater storing capacity and relatively 
lower intensity of metabolism develop into female 
organisms. But these are minor points; the bulk 
of the book is thoroughly competent and sound, 
and this has been wisely restrained. Its par- 
ticular excellences are in calling a spade a spade, 
in considering sex in mankind as the outcome of 
a long evolution, and in insisting on treating 
the problems not merely physiologically, but also 
as problems of psycho-biology. 

Insetti delle Case e dell' Homo e Malattie che 

diffondono. By Prof. Antonio Berlcse. Pp. 
xii + 293. (Milano: Ulrico Hoepli, 1917*) Price 

4.50 lire. 

Prof. Berlese’s interesting manual deals with 
the insects and arachnids found in Europe attack- 
ing man or damaging his food and belongings. 
After considering those — ^lice, bugs, fleas, mos- 
quitoes, Phlebotomus, Stomoxys, and ticks—which 
suck the blood of man, he proceeds in the two 
following copters to give an account of house- 
flies, blbw^wes, etc., and of such household pests 
as cockroaches^.. Lepisma, moths, and 

mites. Under 'posf^ the species there is a short 
description of the adult and of the life-history and 
habits, suggestions for the application of 

deterrents and destructive agents. In several 
cases, e.g. the plague flea, the characters are too 
briefly given to be of much service. 

The fullest accounts are those of mosquitoes and 
house-flies. The author describes his successful 
attacks on house-flies by means of a solution of 
sodium arsenite (2 per cent.) and molasses (10 per 
cent.) in water, and recommends, as the result of 
his experience, that this solution should l^e sprayed, 
every eight or ten days during the fly season, on 
plants near houses and on manure-heaps, and that 
bunches of straw or twigs should be dipped in the 
solution and hung up outside houses near the doors 
and windows. 

A short final chapter is devoted to spidei^, %or^ 
pions, pseudoscorpions, and acari, which* 
some of the pests before-mentioned. . ■ 

There are a hundred figures in the text: ■::The’* 
legend of Fig. 24 is misleading; the figur^repref' 
sents the head of a larval Simulium, not, as Stated, 
the head of a larval mosquito. , » 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this ox. any other part of Nature. No notice is 
tafegui m# anonymous communications.] 

On an Appearance of Colour Speetra to the Aged. 

During the latter months of my eighty-ninth year 
my attention became directed to a circular colour spec- 
trum which appeared to surround any bright light 
to which my eyes were directed. The condition was 
new to me. 1 had never read of its occurrence, and 
had never heard it complained of by a patient ; but on 
making inquiry of two distinguished ophthalmologists 
of large experience I found that they had 
been consulted in similar cases, one of them 
only by octogenarians, while both mentioned 
examples in which the appearance had excited grave 
apprehension and distress. But nothing, so far as I 
can ascertain, has appeared in print upon the subject; 
and I am inclined to attribute my own lack of experi- 
ence with regard to it to the fact that I retired from 
practice fifteen years ago, and that domestic lighting 
by electricity, which supplies conditions very favourable 
to the production of the appearance in question, has in 
the meantime become increasingly prevalent. 1 will 
endeavour to describe what I see. 

If I look steadily at an ordinary electric filament 
light, about 10 ft. distant from my eyes, it appears to 
be surrounded by a vivid colour circle about 2 ft. in 
diameter, with the red band external, the blue internal, 
the yellow intermediate. The band appears to be about 
6 in. in width, so as to be quite clear of the light 
itself, from which its inner margin appears to be about 
6 in. distant. If I light a wax match and hold it in 
my hand, the colour circle around the flame appears 
to be about as large as a florin, while that around a 
full moon is veiy large and of very brilliant colours. 
The appearance is most spiking when the light is near 
enough to be vivid, and vm distant enough to fall upon 
the eye in a slightly ^S fer ^nt pencil, a result well 
obtained by seeing i(v^ at 10 ft. from my eyes, 

the reflection of an 10 ft. from the mirror. 

This arrangement circle about 3 ft. in 

diameter, both larger aiM belter coloured than if I look 
directly at the lamp itself. 

I do not think tnat the optical condition of my own 
eyes has any beating upon the matter, as the presence 
or absence of spectacles makes no appreciable differ- 
ence of luminosity or of colour; but the facts are that 
my right has a total H. of 2 D., with i D. more 
in a nearly horizontal diameter, and my left a total 
H. of 2-50 D., with 1*50 more in a similar diameter. 
For the last tor ty years I have constantly worn fully 
correcting speftacles, with an increase in the lower 
halves of the lenses for presbyopia, as it gradually be- 
came established, and my vision is, and always has 
been, perfect. I watch with pleasure the evolutions 
of distant and lofty aeroplanes, and I read “brilliant” 
type with facility. 

If a strong light is brought sufficiently near my eyes 
to produce active contraction of the pupils the colour 
circle does not appear, but it springs into existence as 
the light is pnoved a few f?et away and the pupils^ are 
suifered to ejtpand. In lSn| manner, the colour circle 
Is* obliterated when I Iook at the moderately distant 
?:Kght thi^ugh a pinhole opening in a card or thin metal 
oisc. ^l'p%facts appear to be that when the eye receives 
Ohhi^m^MilBl] pencil of nearly parallel rays these are 
suflH;iently refracted in the ocular media to be united 
in a Toci^ upon the yellow spot. When it r<eceives 
a larger j^ncil, the outer portions of which will be 



November i, 1917] 


NATURE 


16.5 


more or less divergent, these portions are- not sufti- 
ciently refracted to unite upon the centre, but reach 
the surrounding parts of the retina in the order of their 
refrangibility, red external, blue internal, yellow inter- 
mediate. 

The cause of the colour phenomena, therefore, is 
diminished refracting power of some of ti||kpcular 
media, and in this relation it is natural to first 

of the crystalline "lens, on account both of the com- 
plexity of its structur<j and of the well-known fact 
that it is liable not only to lose its transparency and 
elasticity in old age, but also to acquire a yellowish 
or brownish tint. It has been assumed, but, so far as 
I know, without evidence, that such colour changes are 
of almost normal occurrence in old age; and, some 
eighty years ago, an ingenious quack traded upon the 
suggestion that they were not only normal, but also 
useful, and placed upon the market, at a high price, 
sjK.'Ctacle lenses professedly made of clear amber and 
supposed to be highly advantageous to old people. More 
recently Dr. Liebreich amused the Royal Institution by 
a lecture in which he maintained that the peculiarities 
of Turner’s later colouring were dtie to the gradually 
<leep<ming yellow of his crystalline lenses. I have, of 
course, removed many yellow or brown lenses in cases 
of senile cataract; but I know of no evidence that the 
healthy lens of an accurately seeing eye changes its 
colour with age, and I believe that my own perception 
of all shades of colour remains entirely accurate, 
and affords satisfactory evidence of complete lenticular 
colourlessness and transparency. 

The vitreous body does not, I think, either display 
any change of colour as an incident of advancing 
life, or take any active part in refraction, ;ind 
my observations lead me, at least in my own case, 
to disifiiss the corneae from consideration. s|^c- 

trum rings are too constant, and too uniform in size, 
constitution, and colour, to be due to a structure liable 
to be affected by atmospheric, secretory, or compress- 
ive changes. 1 have kept my eyes open as long as 
possible, have compressed them with and through my 
eyelids, have rubbed the eyelids themselves, but, what- 
ever I do, the colour rings remain unaltered. In a 
word, I have fallen back upon* the lenses themselves as 
the immediate causes of the phenomena, and the ques- 
tion that next arises is whether these fdienomena justify 
any apprehension of diminution or. loss of lenticular 
transparency — in other words, of ''catardet. I think 
not. I have carefully examined my o^k\ eyes by look- 
ing at various sources of light, andss^ white clouds, 
through minute slits or minute ciremar openings in 
metal discs, and I do not discover ^^ny traces of striae 
of opacity. The usual shadows i^are ca|st|l upon the 
retina by minute cells or particles in the ocular media — 
the shadows so minutely described by the late Dr. Jago 
in his book on “ Entoptics ” — but beyond these there 
is nothing. ^ 

I have come to regard the colour rings mainly as an 
accidental result of unimportant lenticular conditions, 
the effects of which are intensified by the use of electric 
light, and which may be dismissed from consideration 
so far as the quality or the maintenance of vision is 
concerned. They appear only when the gaze is directed 
towards the luminosity furnishing them; and they 
may, I think, be wholly disregarded. I shall be happy 
if my experience can afford relief from anxiety to any 
contemporary or other pers^||||^o whom such rings ■ 


have caused uneasiness. 


. Brudenell Carters 


An Optical Phenomenon. 

The phenomenon described by Capt. C. IP, 5bave 
(Nature, October i8, p. 126) is one of the mafly in- 
stances which support Hering’s "Theory of the Pro- 
cesses in Living Substance." According to this theory 
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every kind of living substance is subject to twq reci- 
i prooal forms of change, the one constructive or 
j "assimilative," the other destructive or ‘‘dissimila- 
[ tive." (These terms are nearly synonymous with 
I Gaskell’s more characteristic, though not quite class- 
ical terms, "anabolic” and " katabolic.") Every effec- 
tive stimulus causes one or other of these cnanges, 
and at any given inskmt the living substance is in a 
state of un.stable balance between the two, like a 
flying animal or machi|^ between ithe force oLgravity 
and the lifting fbr^ Wn the cessation or diminution 
of any stimuuis, ^njSMMing substance tends to return 
towards the state" qfWalance from which that stimulus 
changed it. A |i • 

The theory ippiim|iei^pccially to the very unstable 
substances of musc^ hferve, ^d . sense-organ . Now, 
if an effective stidmlus loved from a sense- 

organ, the return of the' sensitilii^^ubstance towards 
the former state of balance, beia^ V reciprocal change, 
produces a reciprocal .sensation if sUch be possible, as 
when the removal of a hot body from the skin causes 
a sens.ation of cold, or the removal of a coloured 
object from the field of vision cau.ses an after-image 
of the complementary colour. So the cessation of the 
stimulus of a moving image on the field of vision 
causes reciprocal changes (of complex character, no 
doubt) in the nerve-tissues concerned, which are inter- 
preted at headquarters as reciprocal motion. 

.An English translation (by Miss F. A. Welby) of 
Hering’s paper describing this most irrteresting and 
important theory may be found in Brain, 1897, p. 23a, 

F. J. Allen. 

Cambridge, October 20. 

Native Grasses of Australia. 

I REGRET that in my “Age of Mammals,”' published 
in 1910, the statement is erroneously made that native 
grasses are absent from Australia. I am unable to 
find my authority for this statement, and I regret that 
it has been quoted in a recent text-book of geology 
by my friend. Prof. H. F. Cleland. 

Prof. E. W. Berry, botanist at Johns Hopkins Uni- 
versity, informs me as follows; — "There are certainly 
plenty of native grasses in Australia; iti foot, there is 
quite a large number of genera ppnfined to ^at coun- 
try or to Australia and New. JS^Rnd, whim is un- 
usual for this group, since gras^^ Rf shoWrt'by their 
present distribution, are an old "stockj an<^njoyed a 
nearly world-wide radiation probably as early as the 
Upper Cretaceous. Possibly the multiplication of turf- 
forming species was not accomplished until the pro- 
gressive desiccation of the climate in certain areas at 
a later time, and I think that this distinction has been 
more or less overlooked. Some of the genera of 
grasses confined to Australia are : — Neurachne, Plagio- 
setum, Xerochloa, Potamophila, Microlaena, Tetrar- 
rhena, Amphipogon, Echinopogpn, Dichelachne, Diplo- 
pogon, Pentapogon, etc.". , 

Henry FAuMtii^D Osborn. 

The American Museum of Naturill History, 

New York, September 27. 

Vegetable Pathology a^d the Vj^^us Circle. 

In animal pathology disea^is Jlpquently compli- 
.patediiKjt. reactions which aggro(i(n||^ the primary mor^’ * 
pro«s8,%nd so establish what » known as a "vicious 
ipircli^r CThis process vires acquirit eundo, and may 
^ead perpetuation of disease, to the destruction 

A>f . anvo^an, or even to the termination of life. I 
Should lie glad to know whether any examples of such 
" yickwis ^circles " are met with in vegetable pathology. 

■ Jamieson B. Hurry. 

Westfield, Reading, October 26. 
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COAL-QAS FOR MOTOR TRACTION, 

O NE of the results of the scarcity of petrol 
has been that inquiry has been stimulated 
into other possible fuels for power purposes on 
motor vehicles. Benzol, being- a home-produced 
fuel, would have been an admirable alternative, 
but the entire output is already required for other 
more urgent purposes. tPo, could have 

been used, had it been avaw^fliLmit too little is 
prcxluced in this country to nufet the demand, even 
if other difficulties had not stoot^i^the way. The 
only available alternatives a|| pHraffin and illu- 
minating gas. Par^n can 'loused quite well on 
slow-moving vehid^ UppvidlB that the load is 
reasonably steady,- i'anduiat a small quantity of 
petrol is availal^ for starting the engine with 
reasonable dispatch; but this, again, is not home- 
produced. 

The problem is essentially a war one, and it 
arises from the present limitation of ocean trans- 
port. The alternative fuel must, therefore, be 
one which not only can be, but actually is now 



petrol vehicle adapted for coal-gas propulsion 


being, produced in these islands. Coal or its 
derivatives is clearly indicated. Benzol is not 
available for the reason already given ; coal could 
l)e used in some form of “suction producer,” 
thus affording a supply of “suction gas ” ; but a 
satisfactory producer capaWe of attachment to a 
car has yet to tje developed. Coke has been 
satisfactorily empldyed on heavy vehicles, but the 
process, being one of external combustion, is not 
adaptable to tke great majority of vehicles. Hence, 
by a process of exhaustion, illuminating gas is 
arrived at as the only possible present alternative. 

It has, however, to be remembered that any such 
alternative fuel must be used in a way that does 
not require additiooal equipment makii:^ii..any 
substantial demand on raw materials. Por.^ this 
reason it is scarcely worth while to adopt 
plan which requires the gas to be stored al#.pres^ ‘ 
sure, since this would need storage cylinders of 
steel. The scheme must be one for carrying the 
gas at atmospheric pressure, or at best at pres- 
:es but little higher. 
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Such a scheme is practicable, and has already 
been applied to some hundreds of vehicles. The 
main drawback is the bulk of the storage bags. 
A gallon of petrol has a net calorific value of 
79,000 pound-calories, and the mean calorific 
value jur cubic foot of petrol vapour with enough 
air foill^mplete combustion is ^ pound-calories. 
Coal-gas has a calorific value of abdut 350 per 
cubic foot, and the mean calorific value per 
cubic foot of gas and air for complete 
combustion is 58. It will l>e seen from 
these figures that an engine of given dimen- 
sions should yield the same power on either fuel, 
assuming the thermal efficiencies to be the same 
(as they probably would be) ; and that 1000 cub. ft. 
of coal-gas would contain the same calorific 
value as alx>ut 4J gallons of petrol. If, therefore, 
the gas costs, say, 35. per 1000 cub. ft., the equi- 
valent cost of petrol would be 8 d. per gallon. This 
serves to show that Jb very large financial economy 
arises from the substitution. 

The remaining consideration is the bulk of the 
storage chamber. Now, iooo cub. ft. are seen 
to be equivalent to 4^ gallons of 
petrol, and although the road 
tests so far made give a rather 
larger gas consumption, there is 
no reason why an equivalence to 
4 gallons of petrol should not be 
attained. On this basis a car run- 
ning twelve miles to the gallon of 
petrol would run forty-eight miles 
to 1000 cub. ft. of gas. A Ford 
car can carry about 250 cub. ft. 
of gas on the roof, and as this is 
equal to exactly i gallon of petrol, 
the distance run between fillings 
would be about twenty miles. If 
the gas could be contained in 
# strong bags capable of withstand- 
ing 15 lb. per square inch (gauge 
^ pressure), this distance would be 
doubled. 

The methoiS«it seen to be useful only for running 
short distances<%ut and home, or for use on road- 
ways halting supply stations about every ten 
miles. Repairs to the engine would be minimised 
rather than increased by the use of gas instead 
of petrol ; the sparking plugs would need less 
attention, and the cylinders would not require to 
be cleaned out so frequently. Moreover, the 
change over from the one fuel to the other is of 
the simplest ; a pipe is taken from the holder to 
a tap near the driver, and from that point direct 
to the engine side of the existing carburettor. 

As is well known, it is now customary at some 
engineering jvorks for automobile and aircraft 
engines to be “run W’ with coal-gas as fuel; 
moreover, it is within flll writer^s recollection that 
on the breakdown of a power station in the very 
early^tiays of petrol-engine construction the whole 
machfoiety of a workshop was run by a petrol 
engine fed from the gas mains. This instance 
aiforded an insight into not only the adaptability 
of the engine, but also, on comparing the size 
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of the shop engine and its temporary substitute, 
the intense concentration of considerable power 
into very small space which the introduction of 
this engine brought about. 

Although in a recent report by the British 
Commercial Gas Association there is given infor- 
mation as to weight of steel cylirH^s for 

containing gas pressures at 20, 25, 120 

atmospheres, there is little reason to expect 
supplies of these containers to be available in 
any quantity likely to affect the problem; even 
if they were, these figures show that the 
storage capacity for the equivalent of 4 gallons of 
petrol would weigh between 1000 Ib. and 2000 Ib.- 
(depending on the pressure). So that on dead 
weight alone they would be at a great disadvan- 
tage compared with the atmospheric pressure, or 
“Beeston,” system. 

The illustration shows the ^vehicle which is 
slated to have been the fir^to, be run on this 
system. The movement ha^^iace spread very 
rapidly, and reference to the technical Press 
shows more than a dozen firms making the fabric 
containers and above a hundred firms offering to 
fit them. H. E. Wimperis. 

A NATIONAL FOOD POLICY A 

IE greatest war of all time is slowly but surely 
-I- having a bound set to its ravages by the 
limitations of the productive effort of the world’s 
agriculture. llie steady drain of man-power, 
increasing difficulties of transport, and unfavour- 
able climatic conditions have all combined to cur- 
tail the world’s food supplies, whilst in many 
countries the spectre of famine begins to loom 
ominously in the distance. Few nations have fared 
better in this respect than ours, but our difficulties 
arc steadily increasing, and there is widespread 
anxiety as to the exact position aSLthe moment 
and our prospects for the near fqwefc What is 
our normal margin of safety? stand 

to-day? How can we best avmd worse condi- 
tion? Such are the questions to w^ch all would 
have an answer, though few reattse^bow difficult 
it must be to provide. It demands the combined 
skill of the statistician, the physiologist^ and the 
agricultural expert, and the fortunate combi- 
nation of these qualities in his person thus confers 
upon the estimates and conclusions of Prof. Wood 
a title to consideration which probably none other 
could claim. 

The report of the Food (War) Committee of the 
Royal Society (Command Paper, Cd. 8421) has 
previously indicated that our pre-war average food 
consumption, as measured,,:by its work-producing 
power, was about 15 per cent, above the level 
commonly accepted by physiologislj| as adequate 
For the maintenance of^ljpmplete efficiency. In 
view of the increased pr<f|irortion of the population 
now engaged in strenuous work, this margin would 
doubtless be no more than 5 to 10 per cent, to-day, 
even were supplies of food no less. The report 
further showed the predominating position of 

1 "The National Food Supply In Peace and War." By Prof. T. B. 
Wood, Pp. 43. (Cambridge Unlvereity Press.) Price 6 d. net. 
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cereals and meat in the national dietary. Cereals*^ 
alone contribute more than one-third of the work- 
producing power of the diet of the average “ man,” 
whilst in the diet of the manual labourer the 
proportion will often be nearer two-thirds. Bread 
and meat together account for more than one- 
half of the work-producing power of the nation 
as a whole. 

If our margin of possibility in food economy 
I is but this 5 tor l)|W a <j w ent. , it is obvious that our 
I war food policy mulircmbrace more than an anti- 
j waste campaign, urgently desirable though that 
j may be. The Qiaif) problem is to secure the bread 
supply. Unfortui^ely, the two most obvious 
I solutions, increase(| impwtaHofn and greater home 
I production of wheat, a^not .eas^j^ of attainment 
and become progressively moi:<$» difficult as the 
war continues. It does not sebm likely that the 
utmost effort in these directions will produce any 
very considerable immediate result. Prof. Wood 
sees a more practicable solution in the diversion 
of large quantities of bread-corn and other food- 
stuffs from animals and industry to human con- 
sumption. Of our pre-war annual supply of 
seventeen million tons of grain of all kinds, little 
more than five millions served directly for human 
f<X)d, whilst animals consumed above nine millions, 
the rest going for seed, for brewing, distilling, 
and other industries. Basing his argument upon 
the fundamental wastefulness in times of scarcity 
of the conversion of bread-corn into meat, as 
illustrated by the fact that the most efficient 
of meat-producing animals, the pig, produces' no 
more than 1 lb. of dry human food for 12 lb. of dry 
grain consumed, and after reviewing carefully the 
significance of each of the cereals for ahinial feed- 
ing, Prof. Wood concludes that fully three and 
a half million tons of cereals might be transferred 
from animal fodder to human food, with a result- 
ant net g^iin of two and three-quarter million tons 
of dry human food, and a reduction in the jtt|k:essary 
import of grain for the year 1917— three 
million tons below the pre-war figure. 

After a detailed estimate of the fodder of all 
kinds likely to be available for live stock. Prof. 
Wood concludes that, broadly speaking, despite 
the diversion of fodder suggested, it will be pos- 
sible to maintain our live stock, but it will not be 
possible to produce so large a total output of 
growth, meat, milk, and work. Full provision 
for work and milk must, however, be regarded as 
indispensable, so that the brunt of the shortage 
must be borne by the meat-producing stock. Pigs 
and poultry are the most economical converters 
of fodder into animal food, but, unfortunately, 
their diet consists largely of grain or grain pro- 
ducts which can no longer he spared. Sheep are 
fairly economical food-producers, consume mainly 
grasB, hay, and roots,, and produce wool as well 
as food, so that they may certainly be encouraged. 

*^Beef production, however, as normally carried on, 
is a very wasteful process, owing partly to the 
slowness with which ordinary cattle mature, and 
partly to the extreme to whi^ the fattening pro- 
cess is cx>mmonly carried. By extending the use 
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%f early maturingf breeds and killing* off at an earlier 
stage of fattening than has been customary, the 
result will be a great economy in concentrated 
feeding-stuffs, and such a reduction of the head of 
cattle can be effected as will equalise the demand 
for feeding-stuffs and the supply. When the total 
reduction in live stock becomes such that the 
normal m(?at supply cati no longer be maintained, 
recourse must be had to i^cn|ased importation. 
Should this step prove necq|ta|||||^i^ w obviously 
save tonnage to import ineartlfB^r than fodder. 

Agriculturists will find many points for criti- 
cism in the details of Prof. Wood’s estimates, 
which are admittedly and of fifecessity only rough 
approximations in many jMrtIcuIars, but such criti- 
cism can scarcely shaSP the soundness of his 
general conclusions. 

Too much importance cannot be attached to 
Prof. Wood’s appeal for a careful examination of 
the results of the methods which have been used 
in Germany for carrying out a policy framed on 
similar lines, so that we may avoid the mistakes 
which have been in a great measure the cause of 
the food troubles of Germany. It is suggested 
that the essential features of a successful policy 
must comprise, first, the prohibition of the use 
of sound potatoes and cereals for any purpose 
other than human food, with certain limited excep- 
tions ; secondly, the setting up of maximum prices, 
rather than fixed prices, for all agricultural com- 
modities, such prices to be fixed in due relation 
to one another to ensure maximum production of 
indispensable products ; and lastly, the rigid 
enforcement of such regulations by the infliction 
of penalties which none could afford to risk. Prof. 
Wood is tc be congratulated on the clearest 
exposition of the food situation that has yet been 
submitted to the lay public, and the widest pos- 
sible circulation of his views is eminently to be 
desired. C. C. 


UNWll^SITY REPRESENTATION IN 
PARLIAMENT. 

''HE provisions of the Franchise Bill as regards 
the representation of Universities are based 
on the recommendations of the Speaker’s Con- 
ference on Electoral Reform, issued early in the 
present year, under which Oxford and Cambridge 
retain two members each, London is grouped 
with Durham, Manchester, Birmingham, Liver- 
p<x>l, Leeds, Sheffield, Bristol, and Wales to form 
a constituency returning three meml>ers, and the 
Scottish Universities are to form a .single constitu- 
ency returning three members. The d^ree is to 
be the basis for electoral qualification. In view 
of the attacks to which the University franchise 
has been subject in recent years, this full recogni- 
tion of the principle of University representation 
will be gratifying to those who believe that it con- 
stitutes a valuable clement in our electoral system. 
As Mr. Balfour said in the House of Commas 
in July, 1913, the representation of Universities is 
an honour paid by the country to the cause of 
higher education, which gives the power of 
getting,, into the House of Commons men of 
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science, men of scholarship, men of special and 
peculiar gifts quite alien from the ordinary work- 
ing politician. It is, both in theory and practice, 
a form of proportional representationj enabling 
men and women of special training and experience 
to form themselves into constituencies and to 
returnt^o Parliament representatives qualified to 
promote higher education and^he advancement 
of science and learning, as|>ects of our public life 
which are least likely to secure representation 
through the ordinary channels. 

I'he recommendations of the Speaker’s Con- 
ference, while extending the University franchise 
to the newer Universities, articulate well with the 
present system of University representation, save 
in one particular, viz. the proposal to deprive 
the University of London of the separate repre- 
sentation which it has enjoyed since 1867. Nature 
is not concerned, with party politics, but there 
can be no doubt^'ithW the reason for this proix)sal 
• — thouglx no exIlfeMtion is offered in the report 
of the Conference — was to form a large University 
constituency (by grouping London with the newer 
Universities), which might confidently be expected 
to return one, or possibly two Liberal members. 
In the earlier years of its Parliamentary repre- 
sentation London returned three Liberal members 
— Robert Lowe, Sir John Lubbock, and Sir 
Michael Foster. At the present time, however, 
all the University members in Parliament are Con- 
servative or LilDeral Unionist, a state of things 
which is probably responsible for the prdposed 
adjustment. It is most unfortunate, however, 
that for party reasons the University of London 
should be victimised by being deprived of its right 
of separate representation, and this at a time 
when thousands of its graduates on active service 
are unable to make their influence felt on the ques- 
tion. If thd^rinciple of grouping is sound, it 
should haye.^^en applied to Oxford and Cam- 
bridge, wmch*irt 3 >t only retain separate representa- 
tion, but lfire,a|^to return two members each. 

On the beijsis of the number of their graduates, 
neither Oxfdfd nor Cambridge has a stronger 
claim for two members than London. To secure 
the representation of the smaller Universities 
some method of grouping is inevitable ; but the 
result of joining Ix>ndon, with its roll of graduates 
many times longer than that of any of the other 
Universities of the group, will be to form an un- 
wieldy and heterogeneous constituency, domi- 
nated by the London vote. 

The Times Educational Supplement has sug- 
gested in a leading article that, “had 
the history of the University [of London] 
been less chequered, it may be that it 
would have retained separate representation.” 
Those who know anytWng about the Univershy 
of London will be disp^ed to think, on the con- 
trary, that the University would be held in higher 
respect if its history had been more chequered, if 
it could show more of the scars of battle against 
ignorance and obscurantism. However that may 
be, the Engli.sh .system is to build on tradition, and 
to preserve principles and institutions which, as 
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Mr. Balfour has said, have ‘ ‘ slowly grown up 
under the moulding influence of circumstances, 
acting from generation to generation ’ ’ ; and the 
surest way of disheartening a University, and 
“ chequering ” its future history, is to exacerbate 
the feelings of its graduates by depriving them of 
a cherished privilege. 

The immediate question is whether some modi- 
fication of the proposals of the Speaker’s Con- 
ference is practicable which would not break down 
the compromise accepted by both political parties. 
Sir Philip Magnus, Sir William Collins, and Mr. 
M‘Kinnon W<x>d (all of whom are London 
graduates), Sir James Yoxall, Mr. Fell, and Mr. 
George Faber, have put down an amendment to 
the Bill providing that the University of London 
shall return one member, and that the other 
Universities of the proposed group shall form a 
constituency returning three members. If ac- 
cepted, this arrangement w^ulij mean an increase 
of one in the total number o^; University repre- 
sentatives, eleven instead of ten contemplated by 
the Speaker’s Conference. It is expected that the 
amendment will be moved in the course of a few 
days. We hope the amendment will Ije 
adopted, thus repeating the history of fifty years 
ago, when a proposal to join London to another 
University to form a constituency was defeated 
against the Government, and London obtained the 
privilege of separate representation which it has 
since enjoyed. T. Ll. Humbekstone. 

THE EDUCATION BILL. 

T he history of the measures for reform and 
improvement in the means and methods 
of education introduced into the House of Com- 
mons since the passing of the Education Act of 
1902, which did so much for adyil^C^ education 
and to increase the public responsibility for all 
forms of education, has been one long tale of 
disaster; and Minister after Minister has suc- 
cumbed to the opposition his measures have pro- 
voked. 

It would seem, judging by the announcement 
made by Mr. Bonar Law in the House of Com- 
mons on October 19, that the same doleful fate 
awaits the Bill brought in by Mr. Fisher on 
August 13 last with such favourable omens. The 
personality of Mr. Fi.sher, his known deep interest 
in the subject, the sound knowledge and experi- 
ence he has brought to bear upon it, together 
with the lucid and interesting exposition^ of the 
details of his mea.sure, have won for it wide and 
favourable recognition and a strong body of sup- 
port, due no doubt to those clauses of the Bill 
which have for their object the welfare of the 
child, whether in the condition of infancy or 
throughout the years adolescence, so as to 
secure for the child the fullest <^portunity of effec- 
tive moral, intellectual, and physical training. 

The advent and circumstances of the war have 
awakened amongst all classes of the people, em- 
ployers and employed alike, a deeper sense of the 
value of education and of the responsibility of the 
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nation for the adequate preparation of the 
children for the duties that await them. It 
has at last been brought home to those 
engaged in industry and commerce that Ger- 
many’s position as a formidable rival is wholly 
due to the splendid facilities she has provided 
for the due training of her people, and that suc- 
cessful competition with her can be assured only 
by the adoption of a similar policy. Grave ques- 
tions of recohsl||!i|pUon are under cx>nsideration, 
but they can^j||fe aafSured of their desired effect 
only in so fa'F as they appeal to an educated 
people. The increasing industrial applications of 
scientific discovery demand a higher range of 
intelligence amongst all classes, and it is no less 
important for the well<^ing of the nation that the 
ampler leisure now urgently sought should be 
wisely used and enjoyed — a condition possible 
only where the means and opportunity of an 
efficient education .exist. The ravages of the 
war, which has taken so huge a toll of educated 
young life, furnish another admittedly grave 
reason why we should at once make provision for 
the adequate education of all our youth. 

Let it be remembered that Mr. Fisher was 
called from a position of high educational dis- 
tinction in order that he might bring the ripe 
fruit of his knowledge and experience to bear 
upon the problem of ensuring the means of a 
more efficient education for the people of this 
country, and that it is little short of a cruel irony 
to refuse him the necessary time for the full con- 
sideration of his proposals. It is true that there 
are grave objections to some of the administra- 
tive clauses of the Bill, especially those which 
tend to increase the bureaucratic power of the 
Board of Education, but they are not of the 
essence of the measure, and may with advantage 
be taken out of the Bill. As to the threatened 
opposition of the textile industry, the only answer 
there can be is that the interests of the child 
are p>aramount. It should be possible to arrange 
ujx>n an agreed measure, so far as the educational 
clauses are concerned, and so satisfy the ardent 
desire of the great majority of the people that 
such a measure should pass into law. There are 
strong reasons why further time should not be 
lost, since before the educational proposals em- 
bodied in the Bill can have their desired effect 
there is much to be done in the provision of 
teachers, equipment, and suitable buildings. 

PROF. EDWARD HULL, F.R.S. 

P ROF. EDWARD HULL, who died in Ix>ndon 
on October 18, was born at Antrim, where 
his father was rector, on May 21, 1829, and had 
thus reached his eighty-ninth year. Like many 
of those whose work has lain in the open air, 
he retained considerable vigour, and he revisited 
at the age of eighty some of the scenes of his 
early observations. His father proposed for him 
a career in the Church of Ireland, and his early 
literary and biblical studies no doubt left an im- 
pression on his life. Attracted, however, by 
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experimental science, Hull entered Dublin Uni- 
versity as a student of engineering, and the 
lectures of Thomas Oldham determined his career. 
Oldham recommended him to De la Beche, and 
he was appointed to the English Geological Sur- 
vey as assistant to J. Beete Juices. 

These names serve to link Hull with the 
pioneers of British stratigraphy, and it was Mur- 
chison who nominated him in 1869 to succeed 
Jukes as director of the Geolojgical Survey of 
Ireland. In his “ Reminiscences b| a Strenuous 
Life ” (1910), reviewed in Nature, vol. Ixxxiii., 
p. 395, interesting details are given of scientific 
life in Dublin when he entered on his new’ duties. 
In the same year he became professor of geology 
in the Royal College of Science for Ireland. 

The series of sheets of the one-inch geological 
map of Ireland, already well advanced by Jukes 
for the southern area, was pushed forward by 
Hull with such prevision that the first issue was 
completed by the date of his retirement in 1890. 
Some of the revisions made in Jukes ’s work may 
be regarded as unfortunate; but the northern 
sheets, with their admirable choice of colouring, 
remain as a monument to Hull’s powers of 
organisation. He. was probably the first to 
utilise the petrological microscope as an aid to 
research in an official survey (“Memoir to Sheet 
48,’* Ireland, 1872), and thus laid the foundation 
for much memorable work. 

Hull’s first published paper was on the Cotswdd 
Hills in 1855, and was succeeded by more than 
150 others. Much of his time on the survey of 
England and of Scotland was spent on Carboni- 
ferous areas, and his book on “The Coalfields 
of Great Britain ’’ reached a fifth edition in 1^5. 
He was a member of the Royal Copimissions 
on Coal Supplies in 1^71 and 1901. As the result 
of a journey on behalf of the Palestine Explora- 
tion Fund, he published a narrative volunSe (i88a) 
and a geological memoir on Palestine (t886). His 
“ Physical Geology and Geography of Ireland ’’ 
(1878; and ed. and “The Building and 

Ornamental Stones of Great Britain, etc.,’’ are 
well-known treatises. A good portrait of Hull 
occurs in the “ Reminiscences ” above mentioned. 

NOTES, 

The late Mr. Cawthron left 250,000!. to the city of 
Nelson, New Zealand, for scientific research. The 
trustees are the Bishop of the diocese, the member for 
the district, the Mayor of Nelson, two chairmen of 
local bodies, and a .personal friend of the deceased. The 
site of the proposed institute has been purchased, and 
the appointment of a director and staff is under consi- 
deration. The object of the institute is, primarily, scien- 
tific research work for the benefit of the province of 
Nelson and the Dominion of New Zealand.^ The 
province of Nelson is mostly concerned with fruit, agri- 
culture, and minerals. 

Under the title of “ Science and Industry,” the 
Evening Standard has recently published a series of 
five articles discussing the bearing of applied chemistry 
in its various branches on the welfare and safety of 
the nation. The national importance, of chemical 
manufacture lies in the circumstance that so many 
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undertakings included in this category are key indus- 
tries, representing vulnerable points in the commercial 
armour of a nation. For instance, in a country de- 
prived of its supply of sulphur, the manufacture of 
sulphuric acid would at once cease. This stoppage 
would react immediately on the production of alkalis, 
and these in turn would affect the output of soap and 
glycerine, which would not be obtainable. Without 
sulphuric acid, the manufacture of nitric acid from 
nitre could not be continued, and the production of 
explosives would be brought to a standstill. In this 
way whole sections of commercial activity would be 
completely dislocated, and the nation would be left 
practically defenceless. A similar line of reasoning 
shows that the manufacture of synthetic dyes is also 
a key industry. These chemical industries have all 
developed from researches often carried out, in the 
first instance, merely out of scientific curiosity. In 
fact, nearly all the more important and revolutionary 
advances in industrial chemistry have sprung from 
pure research, although utilitarian researches carried 
out on special lines have contributed minor improve- 
ments. The former type of research should be subsi- 
dised by the State, whefteas the latter should be main- 
tained by the manufacturers. Scientific men, who 
have shown undoubted aptitude for the all-important 
pure research, have often to pretend that their inves- 
tigations have a quasi-industrial bent in order to 
justify their activities in the eyes of departmental 
donors. The writer of the articles in our contem- 
porary asserts that in the difference between England 
and Germany as regards the development of science 
and industry ” there is no question of superior intellect 
or greater technical skill or a more suitable^ national 
temperament,” but he also blames the nation as a 
whole for the lack of progress in industry based on 
chemical science. Surely what is lacking in the nation 
is the inspiration of a lofty ideal. In actual practice 
honour and public esteem come to him who acquires 
most wealth, and the choice of a profession is regarded 
merely as a means to this end. As the German scien- 
tific industrialist, von Rathenau, has recently pointed 
out, this is not the sole end in view of the many 
hundreds of chemists and other investigators who dis- 
cover and iMprqi^ the scientific processes of manu- 
facture which are the most valuable assets of the 
German chenriical monopolies. 

Dr. Otto K^tz has been appointed Chief Astro- 
nomer and Director of tlw Dominion Astronomical 
Observatory at Ottawa. 

The death is announced, on October 27, of Mr. 
Worthington G. Smith, of Dunstable, fellow of the 
Linnean and other societies, at eighty-two years of 
age. 

We notice with regret the announcement of the 
death on October 24, at fifty-four years of age, of Mr. 
George T. Holloway, vice-president of the Institution 
of Mining and Metallurgy, and widely known as a con- 
sultant metallurgist and assayer. 

A COURSE of twelve Swiney lectures on geology will 
be delivered by Dr. J. S. Flett at the Royal Society 
of Arts on Tuesdays, Thursdays, and Fridays, begin- 
ning on Tuesday, November 13. The subject will be 
‘‘The Mineral Resources of the British Empire." No 
charge for admission will bi^made. 

We notice with mtic^ regret the announcement that 
Baron Dairoku Kikuchi died suddenly at his villa at 
Chigasaki, Japan, on August 19. _ Baron Kikuchi was 
formerly professor of’-mathematics in the Imperial 
University at Tokyo, and afterwards its president. He 
was the author of many contributions to scientific 
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journals and .several books, including a notable volume 
on “Japanese Education,” consisting of a series of 
lectures delivered at Ihe University of London in 1907. 

At the meeting of the Optical Society to be held on 
November 8 at the Imperial College of Science and 
Technology, South Kensington, Lt.-Col. A. C. Wil- 
liams will describe certain optical stores which have 
been captured from the enemy. Among the instru- 
ments to be shown will be a one-man range-finder, 
director for field artillery, director for heavy artillery, 
dial sights, clinometer, sight clinometer, gun-sights or 
sighting arcs, stereoscopic telescopes, periscopes, Gali- 
lean binocular, and sighting telescopes for machine- 
guns. 

Prof. E. S. Reynolds will deliver the Bradshaw 
lecture of the Royal College of Physicians of London 
on Thursday, November 8. The subject will be “The 
Causes of Disease.” On the same day tlie Bradshaw 
lecture of the Royal College of Surgeons of England 
will be given by Sir John Bland-Sutton, who will take 
as his subject “ Misplaced and Missing Organs.” The 
FitzPatrick lectures of the Royal College of Physicians 
of London will be delivered on November I3~i5 by Dr. 
A. Chaplin. The subject chosen is “ Medicine in Eng- 
land during the Reign of George III.” 

Dr. T. Brailsfokd Robertson, professor of bio- 
chemistry and pharmacology in the University of Cali- 
fornia, has executed a deed giving to the University 
of California all his patent rights in the growth.^n- 
trolling substance, “Tethelin,” isolated by him from 
the anterior lobe of the pituitary body, and employed 
to accelerate repair in slowly healing wounds. All 
profits from this discovery are to constitute an endow- 
ment, the income to be applied to medical research. 
It is felt by the University of California that one 
especial value of the establishment of this foundation 
is the example whidh it sets for a procedure by which 
other investigators may dedicate the results of their 
scientific discoveries to the benefit of mankind as a 
whole. 

We regret to announce the death of Sir W. J. 
Ilerschel, Bart., grandson of the famous discoverer 
of Uranus, and son of the no less distinguished Sir 
John Herschel. In 1823 Purkinje, the eminent physio- 
logist of Breslau, had directed attention to the subject 
of finger impressions. There has been some con- 
troversy on the part taken 'b^ Sir William Herschel 
in utilising this discovery fol^fthe praotical purpose of 
the identification of criminals, but the history of the 
subject is given by him in “The Origin of Finger- 
Printing,” published last year (see Nature, vol. xcviii., 
pp. 268, 388). In 1859 Sir William directed the atten- 
tion of the Indian Government to the importance of 
the question. His advice was neglected, and it was not 
until 1897, nearly twenty years after he had left India, 
that the matter was irivestigaited by a committee of 
experts, and Mr. (now Sir Edward) Henry, then 
Inspector of Police in Bengal, was associate with 
the introduction of the system into that province. 
Under him, as Commissioner of the London Police, 
the invention has been fully and scientifically applied 
to the investigation of crime. It is remarkable that 
Herschel was overlooked in the distribution of Indian 
honours. On his retirement from India he settl^ at 
Oxford, where he took a useful part in local affairs. 

A CONFERENCE of rop^sentatives of provincial 
museums was held in the Town Hall, Sheffield, on 
October 16 and 17. Alderman W. H. Brittain, chair- 
man of the Library and Museums Committee, pre- 
sided. The first day was devoted to papers and dis- 
cus^ons on the relation of museums to all grades^ of 
schools and education generally, an account being 
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given of the work done in that direction by various 
museums, with practical suggestions as to its exten- 
sion and more direct co-ordination. Mr. H. A. L. 
Fisher, who was unable to be present, expressed his 
interest in the conference, and arranged for four of the 
chief divisional inspectors for the Board of Education 
to attend, representing art, technical, elementary, and 
I secondary schools. The exchange of views which took 
j place should help towards a more vital connection 
between the museums and the schools. The second 
day was devoted to war museums, the proceedings 
being opened with a letter from Sir Whitworth Warns 
on the subject, his absehce being due to indisposition. 
Mr. Herbert Bolton read a paper outlining the pur- 
poses of war museums, and Mr. R. F. Martin, of 
the Victoria and Albert Museum, followed with a 
practicable scheme for their establishment in country 
villages. A full report was taken of the proceedings, 
and a committee, with Mr. E. Howarth as editor, was 
appointed to arrange for its publication in extenso. 

One of the consequences of the increasing shortage 
of shipping, caused not only by actual losses due to 
subrnarine attacks, but also by still expanding war 
requirements which monopolise more and more of the 
depleted fleets of merchant shipping, has been to 
stimulate the production of pig-iron in this country 
j from ore won in its own mines. The product of the 
' smelting of this ore is known as basic pig-iron, be- 
cause it requires to be treated by the basic, as con- 
trasted with the acid, process for its conversion to 
steel. The Ministry of Munitions has been charged by 
the Government with the duty of increasing the supply 
of this iron, and has called upon various firms to 
co-operate. On one hand increased supplies of ore 
have been mined. On the other existing furnaces 
have been adapted to the new requirements and new 
blast-furnaces have been built. One of these was ' 
I “blown in” on October 20 at the Stanton Ironworks, 
near Ilkeston, Derbyshire, and Mr. G. H. Roberts, 
M.P., Minister of Labour, was present at the cere- 
mony. Before the war the nine furnaces of this com- 
pany were engaged in making foundry pig-iron. To- 
day two of these have been diverted from this purpose 
and are making basic pig for steel sheets. To these 
must be ai^ed &e new furnace which has been erected 
by the company. In this wav the necessity' of import- 
ing ores from abroad is being reduced in a highly 
satisfactory manner. 

Another, the eighth, set of public lectures during 
the war has been arranged by tne Chadwick trustees. 
The course hefgan on October 29 at the Hampstead 
Central Library, when Dr. Charles Porter lectured on 
the prevention of the common infectious ailments. 
The programme also includes the following forth- 
coming lectures : — During the current quarter, at 
Gretna, Prof. H. J. Spooner on fatigue and the worker 
— causes, effects, and reliefs, and Sir John Stirling 
Maxwell, Bart., on forestry as an after-the-war em- 
ployment. During November, Dr. Woods Hutchin- 
son will lecture at the Robert Barnes Hall, Royal 
Society of Medicine, Cavendish Square, W.i, on the 
part of hygiene in the European war. At Leicester, in 
November and December, Mr. H. T. Davidge wiil 
lecture on electricity and national welfare. In Febru- 
ary next Prof. Spooner will discourse at Huddersfield 
on the powers of man as a worker. On October 26 
Prof. D. Noel Pa ton lectured at Gretna on food in 
war-time. He pointed out that a man doing an aver- 
age day’s work requires about 3000 Calories supplied 
in his food. The food as purchased must contain 
about 15 per cent, more than this because there is 
loss in distribution and cooking and in the process 
of digestion. Women and children at different ages re- 
quire proportionately less energy and therefore less food. 
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The requirements of all };(roups constituting the popu- 
lation may be calculated, and it is found Aat the 
minimum requirement of the nation is sometl ^p g like 
43£ million million energy units per year. TTo find 
how far the food supply in pre-war time was adequate 
to yield this, statistics have been collected and the 
energy yielded by the food has been determined, and 
has been found sufficient to yield 51 million million 
energy units — ^about 15 oer cent, above the calculated 
minimum requirement. Of this food more than half 
was imported. Further particulars of Chadwick lec- 
tures may be obtained from the secretary, offices of 
the Chadwick Trust, 40 (6th) Queen Anne’s Chambers, 
Westminster. 

In Man for October Dr. W. L. Hildburgh descTribes 
an interesting example of disease trans^rence wit- 
nessed by him at Benares. When an attack of disease 
is attributed to the malevolence of the spirit of a 
woman who has died in childbirth, known as churel, 
a little palanquin, a doll, and some other articles are 
placed at night at a spot where four roads meet. Dr. 
Hildburgh regards this device as a kind of trap to 
outwit the evil spirit, the idea being that anyone tread- 
ing on these articles will carry the dangerous influ- 
ence away with him. The cross-roads are naturally 
selected as the place at which such dangerous influ- 
ences may be most readily dispersed. 

Sir James Frazer has published, as an instalment 
of his forthcoming work on the folklore of the Old 
Testament, a paper '•ead before the British Academy 
(Proceedings, vol. viii.) entitled “Jacob and the Man- 
drakes,” in which he discusses, with an abundant 
quotation of examples, the belief that this plant 
(Mandragora officinarum) is regarded as a potent agent 
in magic, particularly as a means of promoting fer- 
tility. “ Such beliefs and practices illustrate the primi- 
tive tendency to personify Nature, to view it as an 
assemblage of living, sensitive, and passionate beings 
rather than a system of impersonal forces. That tend- 
ency has played a great part in the evolution of reli- 
gion, and even when it has been checked or suppressed 
by the general mass of educated society, it lingers still 
among the representatives of an earlier mode of 
thought, the peasant on one hand and the poet on 
the other.” 

The potato tuber molh {Phthorimaea operculella)- - 
a well-nigh cosmopolitan pest — forms the subject of 
Bulletin 427 of the U.S. Dept, of Agric., written by Mr. 
J. E. Graf. A special feature of this paper is seen in 
the attention paid to parasitic Hymenoptera and other 
insect enemies of the caterpillars. 

A NEW species of Lima from the English chalk is 
described by Mr. T. Shejjpard in the Naturalist for 
October. Differing very markedly in shape from any 
other of the Cretaceous Limidae, the author proposes 
to name his specimen Pima (Plagiostoma) middleton- 
ensis. It most nearly resembles Lima hoferi, which 
has a w'ide range in the south of England, and is 
found in the same quarry as that from which the new 
species was obtained. The distribution of L. middle- 
tonensis is given as the “ base of the Micrastur . cor- 
anguinem zone, Middleton-on-the-Wolds, East Riding 
of Yorkshire.” 

A PAPER by Mr. A. Busck in the Journal of Agricul- 
tural Research (vol. ix.. No. 10) on the pink boHworm 
{Pectinophora gossypiella) — a well-known cotton pest 
with a very wide range — is noteworthy for the extreme 
care devoted to structural details of the insect^ in its 
various stages, which are illustrated by exceptionally 
good drawings. These minute details are not with- 
out economic importance, as the scavenging caterpillar 
HOf Pyroderces rileyi, often found in open cotton bolls, 
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is, at times, mistaken for the true “bollworm.” The 
imago, larva, and pupa of Pyroderces are also most 
carefully described and figured for purposes of com- 
parison. 

CoLEOPTERiSTS will be glad to know that a fine 
specimen of the rare Curculionid beetle, Tapinotus 
sellatus, has btien found in the Norfolk fens, since it is 
just seventy-one years ago that the last specimen was 
taken. This capture, announced in the Entomologist’s 
Magazine for October, was made by Mr. O. E. Jason, 
who, in June last, made a very thorough search for 
this insect in the neighbourhood of Horning. It is 
to be noted that it was not found in association with 
its reputed food-plant, Lysimachia vulgaris. Only 
two other specimens of this beetle have been taken in 
Great Britain, the first at Horning in 1836, the second 
at Whittlesea Mere in 1846. 

Under the title “ Some Museums of Old London ’’ 
Mr. W. H. Mullens, in the Museums Journal for 
October, gives a most interesting account of William 
Bullock’s Museum. This w'as removed in 1809 from 
Liverpool to London, where it was housed, first at 
No. 22 Piccadilly, and three years later at the Egyptian 
Hall, Piccadilly, which was pulled down a few years 
ago. Mr. Mullens, however, docs not confine his sur- 
vey entirely to the museum, but brings together some 
interesting details of Bullock himself, including an 
account of his chase of the last living specimen of 
the great auk, which was later killed and placed in 
his museum, and now rests in the British Museum. 
In a later contribution the author promises to give a 
detailed description of the museum itself, its contents, 
and the story of its dispersal. 

Considerable interest was aroused during the 
summer months by somewhat sensational newspaper 
accounts of a plague of caterpillars of the “antler” 
moth (Charaeas graminis) in the north of England. 
Two short articles in the Entomologist’s Monthly Maga- 
zine for August (vol. liii.. No. 639), by Mr. G.T. Porritt 
and Dr. A. D. Imms, contain trustworthy information 
on the subject. From the latter we learn that “ in point 
of numbers and area affected the present year has 
probably exceeded all previous records, at any rate so 
far as the United Kingdom is concerned.” The larvae 
swarmed in hill pastures from Cumberland to Cheshire 
and Derbyshire, feeding, however, only on “bent 
grass ” (Nardus stricta), and not attacking either good 
meadow grass or corn craips. 

An exceptionally interes-ting contribution to our 
knowledge of the insects of the Carboniferous period 
is made by Mr. Herbert Bolton in a paper (Mem. 
Manchester Lit. and Phil. Soc., vol. Ixi., part i) on 
the “Mark Stirrup” collection of fossil insects from 
the Coal Measures of Commentry — that famous local- 
ity in central France whence came the 1300 specimens 
described in Ch. Brongniart’s classical “RCcherches” 
(1894). Most of the species now brought to light by 
Mr. Bolton are blattoids; Of special importance are 
two specimens made types of new genera, one of 
which — Megagnatha — is referred to the Perlidae (stone- 
flies), with which it agrees in nervuration, though it 
differs in ‘the possession of elongate and formidable 
mandibles, while the other— Sycopteron— is regarded 
as an ally of the Panorpidse (scorpion-flies). To have 
established the existence of such^ a comparatively 
specialised type among the Palaeozoic fauna is a note- 
worthy achievement. The illustrations are admirably 
repr^uced from enlarged photographs. Another paper 
on Palaeozoic insects has been published by Mr. H. 
Bolton in the Quart. Joum. Geol. Soc. (vol. Ixxii., 1916, 
part i) ; this contribution deals with insects from the 
Biitish Coal Measures. Several wings and wing frag- 
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ments are described, most of them being referable to 
the well-known generalised group of the Palaeodictyo- 
ptera. 

The sixth volume of the “ leones Plantarum Formo- 
sanarum,” by Bunzo Hayata, has recently been pub- 
lished, and, like its predecessors, is a valuable con- 
tribution to our knowledge of the flora of the island. 
There are j 68 pages of text, containing studies of 212 
spcjcics, belonging to a large number of natural fami- 
lies, 126 of which arc new to science. One genus, 
Parasitipomaia, is described for the first time, and 
there are nine genera recorded which hitherto have 
been unknown in Formosa. The new genus, belonging 
to the Convolvulaceai, is interesting in having flowers 
like those of Ipomaea, but the plant is a leafless para- 
site. A large number of new orchids, sedges, and 
grasses are among the plants described and figured. 
Throughout the text there are numerous excellent 
figures, and the volume is flirther enriched by twenty 
well-drawn plates. 

The recently received report of the Ceylon Agricul- 
tural Department for 1916 gives indication of activity 
•and sound work under the new director, Mr. F. A. 
Stockdale. A welcome sign of the new administration 
is the issue of practical leaflets, intended for the use 
of planters, on plant and insect pests and other agri- 
cultural matters. Three of these have recently been 
published. No. 3 deals with the beautiful fluted scale 
which attacks Ac.acia trees, and in California is a 
serious pest on Citrus. In Australia, whence the pest 
seems to have come, it is held in check by parasitic 
flies, etc. The leaflet is issued .as a warning to prevent, 
if possible, the spread of the insect. The second leaflet 
is concerned with the black-rot disease of tea, a sterile 
fungus of the genus Mypochnus, which attacks the 
leaves, and may prove to be .a serious menace to the 
tea industry of the island unless kept under control. 

An account of observations made during the past 
three or four years on the cause of the common dry- 
rot of the potato tuber in the British Isles is com- 
municated by Dr. G. H. Pethybridge and Mr. H. A. 
LalTcrty to the Scientific Proceedings of the Royal 
Dublin Society (vol. xv. (N.S.), No. 21, June, 1917). 
In confirmation of previous work, it is established that 
the dry-rot of the potato tuber which commonly occurs 
in the British Isles is due to the attacks of a parasitic 
species of Fusarium, whicb^ js now definitely identified, 
however, as F. coeruleum (Lib.), Sacc., rather than 
F. Solani, Sacc., as was previously believed. F. 
coeruleum does not produce hadromycosis of the potato 
plant, nor does it kill the plant by attacking the roots. 
It ^ can destroy tomato fruits, but does not attack 
onions, mangels, carrots, parsnips, or apples. Infec- 
tion takes place through wounds, but can also be 
effected through the lenticels, eyes, or young sprouts 
of uninjured tubers. Some varieties of potatoes are 
more resistant to infection than others. Potatoes be- 
come more susceptible to infection as they become 
more mature, hence the rot is more prevalent during 
the later than during the earlier period of storage. 
No effective preventive measure or cure has yet been 
devised. 

Some geological problems regarding the valley of the 
Isonzo form the subject of a paper by Prof. Torquato 
Taramelli in the Rendiconli del R. Isiituto Lombardo 
(vol. xlix.). Our knowledge of the geological struc- 
ture of this valley was first made known by D. 
Stur, of whose work Taramelli gives a brief abstract. 
About 1870, when on the staff of the Technical 
Institute at ^ Udine, Taramelli published a paper 
on glacial action in the valleys of the Drava, the Sava, 
and the Isonzo, and this work was continued in 1874, 
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in which year Lipoid published a geological map of 
the Isonzo valley. At Idria are mines of cinnabar, 
discovered in 1490. More recently a new tunnel on 
the line to Tolmino has been the subject of a gaper 
by Franz Kossma. The works of Bruckner and 
Penck on this district are discussed in considerable 
detail, and the paper is illustrated by a map showing 
the course of the principal rivers and the peri-Adriatic 
fracture. 

The “ Report on the Building and Ornamental Stones 
of Canada,” vol. iv. (Maniioba, Saskatchewan, and 
Alberta), issued by the Canadian Department of Mines, 
contains characteristic and excellent coloured plates 
showing the texture of the principal rocks described. 
'I'he modes of testing are stated, among them being 
a corrosion test, in which cubes of stone are suspended 
for four wiieks in a vessel containing water into which 
carbonic acid gas and oxygen pass. The loss or gain 
in weight is calculated to the square inch of exposed 
surface, and in no case is a gain in weight recorded. 
•Arrangements are made for securing that the pressure 
in the liquid remains uniform, since this factor largely 
affects the solution of limestone. It is important to 
note colour-changes resulting from this test ; thus 
bluish sedimentary rocks may become distinctly yellow. 
The porosity test is conducted by filling the pores with 
water under a pressure of 2000 lb. to the square inch, 
continued for twenty-four hours. The limestones vary 
in pore-space from 0-292 up to 12-72 per cent., while 
one of the granites, which shows considerable fractur- 
ing in the field, has a porosity as high as o-6o6. 

A REPORT of the Liverpool Observatory at Bidston by 
the director, W. E. Plummer, published by the Mersey 
Docks and Harbour Board, gives detailed seismologica) 
and meteorological observations for the year 1916. In 
the course of the year 184 earthquakes were registered, 
and a table is given showing the time and amplitude 
of each. Tables are given of the total amount of sun- 
shine and the maximum wind velocity recorded on a 
Dines anemometer for each day, and there are daily 
results of the barometer, temperature, rain amount and 
duration, velocity and pressure of wind, with the points 
of the compass from which the wind blew. The old 
units of measurement are still adhered to, although 
in the summary of results for the year the barometric 
measurements and the rainfall are given in inches and 
millimetres, and the air temperature in Fahrenheit and 
Centigrade. Thermometers are exposed in Steven- 
son’s screens, both on the north and south sides 
of the observatory, and the comparison is said to 
show that the past records, made entirely on the 
south side, are too high, owing to radiation from the 
southern front. No failure occurred throughout the 
year in the firing of the gun as a time-signal for the 
shipping in the neighbourhood. 

Symons's Meteorological Magazine for October shows 
the weather conditions for September to have varied 
considerably in different parts of the British Islands. 
The rainfall taibles afford a fairly good representation, 
for so early a date, of the relative dryness of Septem- 
ber in most parts of the country, although there was 
an excess of rain in places. In the English midlands 
the rainfall was mostly slight, -and ait Worksop, Nott- 
in^amshire, the total measurement was only 31 per 
cent, of the aveiage. At Borrowdale, Cumberland, the 
rainfall was 18-04 in., which is 6-76 in. more than the 
average. In parts of Cumberland and Westmorland 
the Sq)tember rains are said to be as much as 20-25 in. 
in places. For England and Wales the rainfall for 
the month is given as 88 per cent, of the average, 
Scotland 95 per cent., and Ireland 77 per cent. The 
mean temperature was above the average in most 
parts of the United Kingdom, and there was generally 
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a deficiency of sunshine. An examination of the de- 
tails given in the issues for the last six months shows 
thait for the whole summer from April to Seate^mber 
incluysive the rainfall for England and Wales was 
109 ^r cent, of the average, in Scotland 91 per cent., 
in Ireland 106 per cent., and for the British Islands 
as a whole 104 per cent. The wettest month was 
August over the entire kingdom, and the driest July 
m Great Britain, whilst Sef)tember was the driest in 
Ireland. In London, according to the observations at 
Camden Square, the rainfall tor the six months was 
19-90 in., 144 per cent, of the average, and every month 
was wet except April. 

The September number of Terrestrial Magnetism 
and Atmospheric Electricity contains the preliminary 
report of the magnetic survey work of the Carnegie 
during her four months’ voyage from San Francisco 
to Easter Island and Buenos Aires last winter. 
Throughout the whole region traversed the compass 
deviates to the east of north |b3j amounts between 3° 
and 30°. The errors of the British Admiralty chart at 
points on the course— almost 4 irectly south — from San 
Francisco to Easter Island, rarely exceed half a de- 
gree, the deviations eiven in the chart being in excess 
in the northern ana in defect in the southern por- 
tion. From Easter Island round Cape Horn to 
Buenos Aires the errors of the Admiralty chart are 
on the average greater, but for the region near Cape 
Horn itself the chant is practically correct. In general 
over this pant of the ocean the deviations given are 
smaller than those found by the Carnegie. 


In view of the public interest in the Mesopotamian 
Report, an article in Engineering for October 19 calls 
for special notice. This article gives a complete 
account, with many illustrations from photographs, of 
the new hospital ships for the Mesopotamian Expedi- 
tion. These shi^s have been designed by Sir J. H. 
Biles and Co., who have embodied in the plans the 
requirements which the experience and foresight of 
Brevet Lt.-Col. Marham Carter have shown to be 
essential. The vessels are i6o ft. in length and 30 ft. 
in breadth, and the draught is limited to 3 ft. 6 in. 
The hospital accommodation is arranged on three 
decks, covered by a sun deck. The flying deck, 
immediately beneath the sun deck, is used ex- 
clusively for convalescents, and the upper and 
main decks for more serious cases. The vessels 
are driven by oil engines, but a steam boiler 
is fitted and is available for heating purposes during the 
cold Mesopotamian winter. Ventilation and cooling ar- 
rangements of very complete character have been pro- 
vided. A carbon dioxide refrigerating machine of capa- 
city ^ cwt. of ice per day is fitted , also a soda-water 
machine capable of turning out three gross of soda- 
water, lemonade, or ginger beer per day. It is impossi- 
ble in a brief note adequately to deal with the arrange- 
ments of the hospital wards, cots, operating-room, 
infectious cases ward, bathrooms, etc. Those interested 
should refer to the article in our contemporary. Lt.- 
Col. Carter is to be congratulated upon the complete- 
ness of the arrangements which have resulted from 
his courage and pertinacity. 


Among forthcoming books of science we notice the 
following Telegraph Practice,” J. Lee; ‘‘A Text- 
book of Laying Off, or the Geometry of 
Shipbuilding,” E. L. Attwood and J. C. G. 
Cooper (Longmans and Co.); “The Resistance, 
of Air,” Col. R. de Villamil; “Aluminium: Produc- 
tion and Use,” J. T. Pattison (£. ond F. N. Span, 
Ltd,); “The Nature of Solution',” Prof. H. C. JonM, 
with a sketch of the author’s career by Prof. E. 
Emmet-Reid (Constable and Co., Ltd.); “Ship 
'Stability and Trim,” P. A. Hillhouse (The Grteves 
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Publishing Co.); “Strength of Ships,” J. B. Thomas 
(Scott, Greenwood and Co.). 

The Cambridge University Press has in preparation 
for appearance in the “Cambridge Farm Institute” 
Series : — “ Plant Life in Farm and Garden.” Prof. 
R. H. Biffen, and “The Feeding of Farm Animals,” 
Prof. T. B. Wood. 


OUR ASTRONOMICAL COLUMN. 

The Planets in November. — During the present 
month Venus will be a conspicuous object low down in 
the south-western sky for a short time after sunset, 
Jupiter may be ob.served practically throughout the 
night, while Mars and Saturn come into view during 
later hours. Particulars as to their rising, southing, 
and setting, together with their stellar magnitucks, 
at' the beginning and en^ of the month, are given 
in the following table : — 



Ri.se 9 


Souths 

Sets .S 

tellar ni.'i 

Venus 

fNov. 1, 

\ >. 30. 


2.51 r.M. 

6 24 I'.M.* 

-3 « 


3-15 M 

r- 4 M 

-40 

Mars 

/Nov. I, 

0.15 A.M. 

7.28 A.M. 


-t- 1 4 

1 .. 30. 

11.45 

6 . 3 » M 


4 - I’l 

Jupiier 

< Nov. 1, 

1 30. 

5.56 P.M. 
3-46 » 

1.55 A.M. 
11.41 

9.5.1 A.M. 

7 • 3 ^ > » 

- 2 '3 

- 2-4 

Saturn 

1 Nov. I, 

\ .. 30. 

10.51 1‘.M. 

6.27 A.M. 



9* 0 „ 

4-35 .. 




Venus will be at greatest easterly elongation of 47"^ 
on November 30, when half the disc will be illu- 
minated. Mars is near a Leonis (Regulus) on Novem- 
ber I, and afterwards moves eastwards towards Virgo. 

Jupiter will be in opposition on November 29; on the 
ist the planet will be 4^° north of Aldebaran, and will 
have a retrograde motion of nearly 4° during th<‘ 
month. 

Saturn is in the eastern part of Cancer, and will 
be at a stationary point on November 26. 

New Zealand Standard Time. — The present ar- 
rangement whereby the standard civil time in New 
2 ^ealand differs from Greenwich Mean Time by 
iih. 30m. was adopted on the suggestion of Sir James 
Hector in 1868, before the general system of zone time 
was introduced. The council of the Wellington Philo- 
sophical Society has recently taken the matter into 
consideration, and has resolved to urge upon the 
Government the desirability of making New Zealand 
time exactly twelve hours in advance of Greenwich. 
New Zealand is so happily situated that it would be 
possible by this simole alteration to secure the advan- 
tages of a time system moderately in advance of solar 
time, and to bring the time into conformity with the 
international arrangement. As there is no extreme 
variation in the length of the day at different seasons 
it is proposed to put the clock forward by half an 
hour, once for all. 

New Stars in Spiral Nebul.®:. — ^Two new stars 
have been found in the spiral nebula N.G.C. 4321 by 
Dr. H. D. Curtis, of the Lick Observatory (Journ. 
R.A.S., Canada, vol. xi., p. 31 1). The first appeared 
at some time prior to March 17, 1901, and was then 
of about magnitude 13-5; it was a magnitude fainter 
in April, and has now completely disappeared. It was 
110* west, and 4* north, of the nucleus. The second 
nova appeared at some time before March 2, i 9 i 4 » 
and was then about magnitude 14 ; it ^s 24' east, and 
III' south, of the nucleus. The position of the nebula 
for 1900 is R.A. i2h. i7-9m., declination -4-16° 23'. 

Mr. Adams reports mat Ritchey’s liova in N.G.C. 
6946 was rapidly growing fainter at the end of July; 
the colour-index shows that the star cannot be a long- 
period variable. 



November i, 1917] 


NATURE 


175 


THE VTILISATION OF CONDEMNED 
ARMY BOOTS. 

T he London Section of the Society of Chemical 
Industry has recently established what for lack 
of a better term we must call a club — that is, a society 
of its members and their friends, who seek to combine 
a chastened conviviality with an interest in technical 
chemistry. At a meeting of the club, held on May 21, 
Mr. M. C. Lamb, by permission of the Director of 
Army Contracts, brought to the knowledge of the 
members the various methods that have been sug- 
gested in order to utilise the leather in condemned 
Army boots, and which, in the absence of proper 
organisation, might lead, when we have regard to the 
present magnitude of our Army, to an enormous waste 
of material of considerable intrinsic value, even after 
it has served its primary purpose as footwear. 

Mr. Lamb’s pa[>er appears in the issue of the 
Journal of the society lor September 29, and as it 
affords a good illustration of what may be accomplished 
by the intelligent co-operation of experts and officials 
in dealing with a problem of special importance at the 
present time, a short summary of its contents may be 
of general interest. War is so terribly wasteful that 
any efforts to minimise its effects, even if they are 
only concerned with discarded boots, merit attention 
and appreciation. 

It is not to be supposed that this particular problem 
has only just arisen. Even in peace-time the worn- 
out boots of “ a contemptible little Army ” had to be 
condemned. They were sold to contractors, who 
doubtless found means to turn them to more or less 
profitable account. But with millions of men under 
arms and in active service, the whole matter had to be 
dealt with in a very different fashion from that in 
pre-war periods, and the object of Mr. Lamb’s com- 
munication was to show the results which have fol- 
lowed from attempts to discover means for the better 
utilisation of discarded footwear. 

It will doubtless surprise many people to learn that 
waste boot leather has been found to be a good 
material for road-making, the scrap leather, preferably 
of soles (since a more profitable use can be found for 
the uppers), being mixed to the extent of from 5 to 
10 per cent., depending upon the character of the road, 
with slag, granite, or limestone, in conjunction with 
asphalt ana bitumen. It is claimed for this mixed 
material, which is known as Broughite,’* from the 
name of the patentee, that it possesses the hardness 
and rigidity of the ordinary tar macadam road, with 
reduced attrition and dust and greater resilience. The 
method employed is to mix the scrap leather with the 
asphalt, bitumen, limestone, etc., lajr the surface^ of 
the road with the composition, and give a top facing 
of slag, granite, or limestone. One ton of the tarred 
material is needed to cover six square yards with an 
application 4 in, thick, or some 89,000 pairs of dis- 
carded boots to each mile of a roadway eight yards 
wide. It seems a just and fitting retribution — a sort 
of poetical justice — that boots in their old age should 
be condemned to make good the roads they have 
trodden and worn down. 

Experience has shown that “ Broughite ” is a cheap 
and satisfactory substitute for wood-paving; it 
possesses greater wearing qualities, and is equally 
silent; it costs much less than wood and no more than 
bituminous macadam. It affords a good grip for 
rubber tyres and an excellent foothold for horses. The 
Roads Board is making trials of its^ value, and several 
pieces of roadway have been laid down under its 
direction. 

.Waste leather makes an admirable form of animal 
charcoal. When subjected to destructive, distillation 
leather yields about a fourth of its weight of a com- 
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paratively pure charcoal, which has a decolorising 
power, as tested on sugar syrups and gelatin, in nowise 
inferior to bone-char. At the same time, the distilla- 
tion products afford from 23 to 25 per cent, of crude 
ammonium sulphate, suitable as a fertiliser. 

The leather of boot uppers contains on an average 
about 15 per cent, of extractable grease and fatty 
matter, melting at about 38° C., and quite suitable 
for currying leather, and for other purposes in which a 
moderately hard low-grade grease suffices. The 
approximate present value of these products to be 
obtained from a ton, or 560 pairs, of condemned 
boots is rather more than i6l. 115., of which the 
charcoal and ammonium sulphate are by far the more 
important items. 

On account of its nitrogen content leather waste is 
regarded as possessing considerable potential value as 
a manure. It, however, decomposes very slowly, and 
requires special trea^tment to make it effective. 
Chrome-tanned material is found to be hurtful to plant, 
life. 

Other uses for condemned military boots are in the 
manufacture of leather ^ard, leather pulp and powder, 
clogs, washers for screw-down water-taps, mats, 
cyanides and prussiates, glue and size. 

Evidently, as the time-ihonoured adage says, “ there 
is nothing like leather,” even from old boots. 

THE ORGANISATION OF ENGINEERING 
TRAINING. 

A CONFERENCE on the above subject was held 
at the Institution of Civil Engineers on October 
25, delegates representing the chief engineering insti- 
tutions and educational bodies, various Government 
departments, and a number of universities and tech- 
nical colleges being present. Sir Maurice Fitzmaurice, 
president of the Institution of Civil Engineers, took 
the chair. 

Sir Maurice Fitzmaurice, in opening the proceedings, 
remarked that there was a great gap between the 
period when a boy decided to become an engineer and 
when he actually entered on his training. There was 
general recognition that youths entering the engineer- 
ing industry should receive uniformly sound training, 
and the proposals to be brought before the meeting 
related to the establishment of a central representative 
committee to secure better co-ordination in this matter. 
The council of the Institution of Civil Engineers felt 
that nothing but good could come of this meeting, in 
which all interests, educational, professional, and 
manufacturing, were represented. 

A letter was read from Mr. H. A. L. Fisher, the 
President of the Board of Education, regretting his 
unavoidable absence' from the meeting, and stating 
that the Board of Education would be glad to co- 
operate in any well-considered scheme which the en- 
gineering industry might adopt. 

Mr. A. E. Berriman, one of the honorary organisers 
of the meeting, then gave a brief account of the origin 
of the movement, which was also the subject of a 
memorandum placed in the hands of those present. 
The proposal to form a central organisation for im- 
provement in and ^tter co-ordination of engineering 
training originated at an informal conference of en- 
gineers and educationists, which held several meetings 
at the Board of Education during the early months 
of 1917. It was considered desirable that in its initial 
stages the proposed organisation should be free from 
the need of Government finance, while co-operating 
with the Board' of Education and other educational 
bodies. Mr. Fisher had concurred in this view. The 
chief objects of the organisation would include : — (i> 
Cc-ordination in engineering training, the fostering of 
apprenticeship as a national institution, and promo- 
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tion of a wider appreciation of the value in industry of 
education of university rank ; (2) the maintenance of a 
central bureau where parents and educationists can 
obtain accurate and comprehensive information relat- 
ing to the industry, and the proper course to be pursued 
by boys entering it; and (3) the promotion of scholar- 
ships and other means by which the best talent may 
rec<dve adequate educational opportunity. 

In the ensuing discussion general approval of the 
proposals was expressed. 

Among those who took part w^ere Sir Dugald Clerk, 
Mr. Michael Longbridge (president of the Institution 
of Mechanical Engineers), Mr. C. H. VVordingham 
(president of the Institution of Electrical Engineers), 
Mr. W. H. Ellis (the Master Cutler), Mr. H. B. 
Rowell (president of the North-East Coast Institution 
of Engineers and Shipbuilders), Mr. R. T. Nugent 
(Federation of British Industries), Prof. W. E. Dalby, 
Lieut. -Commander C. F. Jenkin (Oxford University), 
Sir A. Selby Bigge (Board of Education), and Sir 
Wilfred Stokes (British Engineers’ Association). 

Finally, the following resolution was proposed by 
Sir John Wolfe-Barry, seconded by Dr. W. H. Hadow 
(principal of Armstrong College, Newcastle-upon-Tyne), 
supported by Mr. Arthur Dyke Acland, and carried 
unanimously: — “That this meeting of engineers and 
educationists is of the opinion that a need exists for 
improvement in and better co-ordination of engineer- 
ing training, and considers that some form of central 
organisation is a desirable means to this end. It is 
therefore resolved that a representative committee, 
with powers to add to its numbers, be appointed 
to initiate means that will give effect to this principle 
of a central organisation.” The first members of this 
committee are to be representative of twenty-six insti- 
tutions and other bodies named. 

Pending further developments, communications 
should be sent to Mr. .A. Berriman (chief engineer, 
Daimler Co., Ltd., Coventry) or Mr. .A. P. M. Flem- 
ing (British Westinghouse Electric and Manufacturing 
Co., Ltd., Trafford Park, Manchester), who were 
appointed to act as hon. organisers of the meeting. 

THE OFFSPRING OF DEAF PARENTS. 

W E have received from Dr. Ale-\ander Graham 
Bell an intteresting publication by the Volta 
Bureau, Washington, entitled “Graphical Studies of 
Marriages of the Deaf.” Under Dr. Bell’s direction, 
Mr. A. W. Clime has prepared about a hundred pages 
of graphical index to the marriages reported in Dr. 
E. .A. Fay’s well-known work on “ Marriages of the 
Deaf in America,” and likewise 301 pedigree charts 
of the marriages of the deaf that resulted in dteaf 
offspring. Mr. F. De Land contributes two pages of 
introduction, which might have been expanded to 
great advantage. From Fay’s 4471 marriages Dr. 
Bell has eliminated 974 in regard to which there was 
no information as to offspring, 419 where the mar- 
riage had taken place within a year of the date of 
report to Dr. Fay, and 434 that were childless when 
reported. The removal of these 1827 marriages left 
2644 marriages of a vear’s standing or more, and with 
children. 

The number of children recorded was 6782, of which 
588, or 8-66 per cent., were deaf. These 588 deaf 
children were the offspring of only 302 of the mar- 
riages. After deducting two mar^ages (which resulted 
in three deaf children and “ several ” hearing children) 
because the total number of children born was not 
stated. Dr. Bell was leit with 300 merriages the ,off- 
spHng of which, were in varying Proportions affected 
by ji^eafness. The total numc^r of childi^n born Was 
I04^f the number of deaf children among these was 
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585. The proportion of deaf is thus more than half, 
56 per cent. 

Another result worthy of note is that of the 2642 
marriages considered the average number of children 
per marriage in the 300 marriages that resulted in deaf 
offspring was 3*48, while an average of only 2 44 per 
marriage was reported in the 2342 marriages resulting 
in no reported deaf offspring. 

It may be recalled that in 1883 Dr. Bell presented 
a memoir to the National Academy of Sciences entitled 
“ Upon the Formation of a Deaf Variety of the Human 
Race.” His recent graphical studies clearly show that 
although the total percentage of families with deaf 
children, out of 2642 marriages where deafness marked 
«>ne or both parents, was not extremely high, being 
about 12 per cent., the proportion of affected members 
of the 300 families with deaf offspring was very high, 
about 56 per cent. 

That all the children of two deaf parents are not 
deaf is probably because the two parents are deaf in 
different ways, but Dr. Bell has in this publication 
refrained from any interpretations. In looking over 
individual cases, one is struck to see some where there 
was deafness in the husband and wife and in the relatives 
of both, but none in the children; other cases where 
there was deafness on both sides of the house, but 
only in half of the offspring; others in which there 
was deafness in one parent and none in the offspring ; 
and others again in which the defect was in one parent 
only, but in all the offspring, or, say, in six out of 
seven. 

One would have liked some discussion of the very 
interesting variety of results, which must surely mean 
that even after we have set aside deafness due to 
otosclerosis and to catarrhal weakness, the kind of 
deafness called deaf-inutism is not a homogeneous 
physiological condition. But some discussion would 
have been very welcome. As one looks over the charts 
one is struck by the rarity of the symbol which stands for 
“partially deaf,” and the suspicion arises that it has 
not been sufficiently differentiated in the printing from 
the symbol for “deaf.” 

There is much obscurity in regard to the inheritance 
of deafness, and Dr. Bell’s painstaking presentation of 
different family histories will enable experts to studv 
individual cases. It must be impossible in many cases 
recorded to get medical opinion as to the nature of 
the deafness, but in the oresent-day accumulation of 
more data like Fay’s an endeavour should be made to 
sift out varieties of deafness more radicallv than is 
involved in merely distinguishing between adventitious 
and congenital. 

THE UTILITY OF THE USELESSA 

17 OR several reasons it is a profitable exercise to 

trace back a modern invention, or commercial 
appliance, to the fundamental discoveries from which 
it sprang. In the first place, the debt of commerce to 
pure science is thus demonstrated ; for it is safe to say 
that none of the numerous inventions and devices 
which are of such immense commercial importance at 
the present day could have come into existence had it 
not been preceded by one, or possibly many discoveries 
arising out of research pursued in a purely academic 
spirit. But, as being of far more importance from the 
point of view of the ardent beginner in scientific re- 
search, the tracing of the germinal discoveries upon ' 
which an invention is based is of value as showing 
how all academic research, remote -though it may 
appear from the service of mankind, may contain 

. *-?'^‘*^.‘*** «ddre*t deltvercd to tho Royal Phyiiieal Society, Edinburgh’ 
by Dr. O. CnttHock Bradley. Reprinted from the ProceediDgs of the Society 
for,Marcb| 1917. 
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within it the germ from which is to develop an influ- j 
ence capable of tincturing the whole fabric of '■ 
nation’s existence. A moving pebble may start an 
avalanche* * * * 

Moreover, the history of scientific discoveries serves 
to remind us of those complex factors underlying our 
daily life and the research, remote or recent, from 
which they have originated. The detailed processes of 
every day are so familiar that few spare the time to 
remember that upon scientific discovery depend all the 
contrivances and appliances which make modern life 
what it is. Indeed, one is tempted to pen the paradox 
that it is of the most familiar we have least knowledge. 

In contemplating the lordly oak, or in enjoying its 
shade, we forget its origin ; and, assuredly, the timber 
merchant wastes no thought on the acorn. 

An interesting chapter in the history of science 
could be written on the opposition against which dis- 
coveries of fundamental importance and ultimate great 
commercial value have had to fight for general ap- 
proval and acceptance. Galileo’s telescope, the Dar- 
winian hypothesis, the clinical thermometer, anaesthe- 
tics, and a host of other revolutionising introductions 
have been opposed with a greater or less degree of 
acerbity. In the light of its modern development, it 
is scarcely conceivable that the electric telegraph was 
neglected for years until its possibilities were fore- 
shadowed in a dramatic fashion in connection with the 
arrest of a murderer. On the introduction of the elec- 
tric telegraph the “practical man" would have none 
of it, and yet in the short space of about half a 
century the telegraph, and its young relative the tele- 
phone, have completely revolutionised everyday com- 
mercial and national life. However great their value 
may be in times of peace, in time of war it is infinitely 
greater. Regard for a moment the influence exerted 
by the wireless form of telegraphy on 

This nrecious j*tone set in the silver sea, 

Which serves it in the office of a wall, 

and something of the power of applied science, the 
offspring of pure science, becomes apparent. No text 
could better serve for a thesis on the small and 
neglected scientific beginnings of great things. 

Search for the reason for resistance to new ideas and 
new speculations is not without interest to the biologist 
and sociologist. The first reason which suggests itself 
is that matter-of-fact, rule-of-thumb people are always 
in the majority, and, therefore, anything out of the 
ordinary is bound to meet with opposition in excess 
of approval. Or we might agree with George Eliot 
in saying that the ’ practical mind and the narrow 
imagination go together, and with H. G. Wells irt 
asserting that few have been accustomed to respond to 
the call of a creative imagination. There are few — 
and these not men of action — who are capable of look- 
ing forward into the future. We might also point to 
the fact that the pursuit of knowledge does not follow 
a straight line. It zigzags hither and thither, fre- 
uently halts, and indeed often has to hark back, 
uch erratic progress cannot make a very urgent appeal 
to the practical mind. 

But these explanations are probably not entirely just 
to that necessary member of the community, the 
“practical man.” It must always be remembered that 
only those of the future shall see the present — see it 
steadily and see it whole. The ultimate goal of a 
scientific discovery is hidden from those who were 
present at its birth. Moreover, a truth new-wrested 
from Nature seldom carries with it an infliction of 
future possibilities. In most cases, and especially if it 
is a germinal truth, it possesses few attractive fea- 
tures to the eye of him who seeks for signs of 
future utility. “Truth new-born looks a mis-shapen 
and untimely birth.” 
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In all probability what the sociologist has come to 
call the “herd instinct” is an important factor in 
producing resistance to the reception of the new and 
unusual. The “ herd instinct ” may be briefly explained 
as follows : — Man being a gregarious animal and lead- 
ing the communal life, it is essential that his actions 
should be co-operative. The homogeneity necessary 
for co-operative action results from an inherent im- 
pulse on the part of each individual to think and act 
in conformity with the thought and action of his fel- 
lows. There seems good reason for concluding that 
homogeneity is the result of natural selection. There 
appears to have been an accumulation of experiences 
which, unconsciously so far as the individual is con- 
cerned, have demonstrated the necessity for following 
custom if the safety of the community, or herd, is to 
be ensured. 

Admitting the operation of the “ herd instinct," it is 
not difficult to appreciate the reason of that opposition 
to innovation which is so well and so frequently illus- 
trated in the history of scientific discovery. For our 
present purpose, however, it is not so much necessary 
to explain the cause of opposition as to recognise its 
reality. Realisation of its occurrence and effect in the 
past renders more easily borne its encounter in the 
present. 

No department of science contains more mysteries 
for the layman than does electricity. And no depart- 
ment of physical science contains more striking 
examples of pure academic research paving the way 
for the introduction of enormously important instru- 
ments of applied science. 

The discovery of the deflection of a magnet by the 
passage of an electric current along a wire in its 
vicinity — a discovery which, as Faraday expressed it, 
“burst open the gates of a domain in science, dark 
till how, and filled it with a flood of light ” — could not 
have been made had not Volta devised the means 
whereby a constant and steady current could be pro- 
duced. Nor, without the same means, could Francois' 
Arago have discovered that a bar of iron becomes a 
magnet when surrounded by a coil of wire through 
which an electric current is flowing. 

If Volta’s investigations made possible research 
capable of revealing the industrial applicability of elec- 
tricity, it may be claimed that Volta, in his turn, was 
indebted to the old frictional machine for a basis upon 
which to found his inquiries. Tracing the chain of 
research still farther back, all the earlier discoveries 
depended upon an observation made by William Gil- 
bert, of Colchester, one of the lesser sons of the 
Renaissance. If it is true to say that none of these 
inquiries was made in the utilitarian spirit, it is 
equally true to assert that Faraday’s discovery of 
electro-magnetic induction was the product of research 
undertaken from purely academic motives. When 
Faraday’s sacrifices to science are remembered, it is 
not difficult to realise that his work was not stimu- 
lated by a desire for personal profit. That mankind 
in general has profited, and that the wealth of nations ' 
has been augmented, are abundantly evident. 

When Sir Anthony Carlisle and Mr. Nicholson made 
their extemporised Voltaic pile, and observed the de- 
composition of water by tne current produced, they 
could not possibly have foreseen that by their specula- 
tive laboratory experiments they were laying the foun- 
dation of those enormous commercial industries which 
depend upon electrolysis. Much less is it conceivable 
that an enthusjiastic l^oiith of eighteen, endeavouring 
to make artificial quinine by the oxidation of aniline, 
could itave for^en that his accidental discovery would 
lead 1:b the utilisation of what was formerly a wholly 
disagreeable nuisance in the shape of coal-tar, and 
thereby form the germ Of the now more than ever 
famous aniline dyes industry. 
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Fascinating though it is to follow the fortunes of 
small discoveries in the physical sciences and see how 
they ultimately develop into great instruments of 
human service, it is, if anything, even more fascinating 
to trace the history of small discoveries in the biological 
sciences. And this is so, no doubt, because the contact 
of biology with daily existence is not so obvious and 
self-assertive as is that of physics or chemistry ; conse- 
quently the ramifications of influence of biological re- 
search are more subtle, but none the less real. 

Modern medicine — using the term to include surgery 
— it is safe to say, is that phase of biological science 
which has the most obvious effect upon daily human 
existence. Examined closely, it is clear that modern 
medicine is based upon a multiplicity of scientific dis- 
coverics ; some of them of outstanding magnitude, 
many of them of minor consequence. 

Fed upon descriptions of marvellous operations 
served up by a sensational Press, the layman is not 
slow to admit the wonders of modern surgery. Won- 
derful though the surgical stories of the lay Press may 
be, they are not really more marvellous than many of 
those stated in the cool, calculated, and technical lan- 
guage of the mimical and surgical periodicals. Regard 
for a moment an operation recentW described by an 
Army surgeon. “ Somewhere in France ” a soldier 
was shot. The bullet was located in the cavity of the 
left ventricle of the heart, and removed therefrom by 
operation. This feat was rendered possible by a long 
series of discoveries leading away back into regions 
far from the utilitarian. The determination of the 
position of the bullet depended upon the studies of Sir 
William Crookes dn high vacua — a thing of yesterday — 
combined with the discovery of cathode-rays about two 
hundred years ago. The operation was rendered free 
from danger of Sepsis by the development of the “ germ 
theory" — now so familiar that we have almost for- 
gotten that it originally bore this name — which reposed 
upon a long line of arduous research, including Pas- 
teur’s inquiries into fermentation, and, still more re- 
motely, the peculiarities of tartrate crystals.. These 
and many more academic inquiries placf^ the surgeon 
in possession of the means to perfornl 5 an operation 
which, not many years ago, would have been regarded 
as daring in the extreme. 

Frankly, this particular operation was chosen as an 
example of the triumphs of modern surgery because it 
was both sensational and topical. But equally wonder- 
ful work is done daily and far distant from the grim 
romance of the battlefield. 

Instances of the application of scientific discovery to 
everyday problems and everyday needs might be multi- 
plied almost without limit. But the fpregoing must 
suffice to justify the contention that fruits of 

academic research are not difficult to find ift ithe appli- 
ances and contrivances which make the day’s' work 
what it is, and that the commercial wealth and pros- 
perity of the world are in no small measure dependent 
upon discoveries of seemingly small and trifling 
moment, and nearly always of little utilitarian com- 
plexion. He who wishes to demonstrate to the man 
of commerce that it 'is in his own interest to encourage 
and aid the man of science need experience no difficulty 
in adducing facts in support of his argument. It is 
easily possible to prove the benefits that accrue to com- 
mercial undertakings out of the employment of a scien- 
tific staff. The proof is perhaps not so necessary now 
as it was not many years ago; but the necessity still 
exists, though in a modified degree. 

But, while science is of service to i^mmerce, the' 
complete subjection of science to comxn^ce or the re- 
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would discourage investigations instigated by a thirst 
for knowledge for its own sake — investigations which 
history has shown may develop into discoveries of sur- 
passing moment. 

After all, the business of the man of science is to 
discover truth regardless of possible monetary profit 
either to himself or to humanity at large. Let the 
inventor u^ the knowledge if he cares and can. 
“ Your business, your especial business,’’ said Pasteur 
once to his students, " must be to have nothing in 
common with those narrow minds which despise every- 
thing in science which has no immediate application." 
And Pasteur, apart from the inestimable work he did 
leading to modern surgery, taught the vinegar-makers 
of Orleans how to increase their output, instructed 
France how to prevent the souring of her wines, and 
helped the brewers of London by instructing them con- 
cerning the importance of the purity' of their yeast. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — Dr. J. E. Marr, University lecturer in 
geology, has been elected to the Woodwardian pro- 
fessorship of geology in succession to the late Prof, 
McKenny Hughes. 

Edinburgh. — ^The Lord Rectorship of the Univer- 
sity, vacant since Lord Kitchener met his tragic fate, 
falls to be filled up next month. As on the last occa- 
sion, the students have determined to have no tron- 
tested election, but have invited Sir David Beatty, 
Admiral of the Fleet, to be their I.ord Rector. The 
invitation was forwarded by Mr. J. A. Stirling, presi- 
dent, and Miss Helen I. Walker, secretary, of the 
Students’ Representative Council, and Admiral Beatty 
replied in these words : — “ I should be proud to be- 
come the Lord Rector of Edinburgh University, and 
greatly appreciate the honour which the students of 
the University confer on me in offering to elect me to 
that high office.’’ 

London. — ^I'he cordial thanks of the Senate have 
been voted to the London County Council for the 
grant of 600/. a year for the salary of the holder of 
the professorship of Russian to be instituted for tenure 
at King’s College, and to the Worshipful Company of 
Drapers for the renewal for a further year of the 
annual grant of 500I. for the biometric laboratory at 
University College. 

The following doctorates have been conferred : — 
D.Sc. in Chemistry: Mr. Nilratan Dhar, an internal 
student, of the Imperial College (Royal College of 
Science), for a thesis entitled "Catalysis: Some In- 
duced Reaction.*! and Temperature Coefficients of 
Catalysed Reactions." D.Sc. in Psychology: Mr. 
Shepherd Dawson, an external student, for a thesis 
entitled " The Experimental Study of Binocular Colour 
Mixture," 

Sheffield. — On October, 2^ General Smuts and Sir 
John Jellicoe visited the applied science department of 
the University to inspect work being carried on there 
in connection with the Ministry of Munitions. The 
distinguished visitors and party inspected the physical 
and metallurgical laboratories and alloys founilries, 
where many objects of interest were shown. The visit 
also included infection of the shell shops and gauge 
and tool-room department. After inspection of the 
buildings, a conference was held with members of the 
Sheffield Committee on Munitions of War and other 
gentlemen. 


quirements of the State would not be productive of 
entirely jjood results. The bending of researciv to 
purely utilitarian ends would be fraught with grave 
danger in several directions, and not least in that it 
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The Maria Mitchell Memorial Fellowship at Harvard 
Observatory, value lool., is offered to a woman for the 
year beginning September 15, 1918. A competitive 
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examination will not be held, but the candidate must 
present evidence of previous educational opportunities 
and training, and give plans for future work, as well 
as examples of work already accomplished. Applica- 
tions for the year beginning September 15, 1918, have 
to be in the hands of the secretary of the committee, 
Mrs. Charles S. Hinchman, 3635 Chestnut Street, 
Philadelphia, Pennsylvania, on or before April i, 1918. 

In reply to questions asked in the House of Com- 
mons on October ^9, the Chancellor of the Exchequer 
said that the Government recognised the urgency of 
the Education Bill, but the grounds on which he 
believed it was impossible to proceed with the Bill 
were substantial — want of time. He had discussed 
with the Minister of Education the possibility of deal- 
ing with the non-controversial clauses of the Bill 
this session. He thought the Minister of Educa- 
tion agreed with him that if the Bill could not be got 
through this session, it was not worth while to 
attempt ‘to deal with part of it. — It will be 
remembered that in making his statement on 
the Education Bill in the House of Commons 
on August 10, Mr. Fisher said it was proposed : — (1) 
To improve the administrative organisation of educa- 
tion ; (2) to secure for every boy and girl in this coun- 
try an elememtary-school life up to the age of fourteen 
unimpeded by the competing claims of industry ; (3) to 
establish part-time day continuation schools which 
every young person in the country shall be compelled 
to attend unless he or she is undergoing some suitable 
form of alternative instruotion ; (4) to develop the 
higher forms of elementary education and inriprove 
the physical condition of the children and young per- 
sons under instruction ; (5) to consolidate the elemen- 
tary-school grants; (6) to make an effective survey of 
the whole educational provision in the country and 
to bring private educational institutions into closer and 
more convenient relations to the national system. 
These proposals have been welcomed by all who be- 
lieve in education as a national asset of supreme im- 
portance. At its meeting on October 24, the Education 
Committee of the London County Council recom- 
mended : — “That the council do express generally its 
strong approval of the main educational provisions of 
the Bill, introduced into Parliament by the President 
of the Board of Education on August 10, 1917, which, 
in the opinion of the council, constitute an educational 
reform of great magnitude and value, not only for 
London, but for the rest of the country.” The Essex 
Education Committee has also resolved to urge the 
Government to pass a measure on the lines of the new 
Education Bill at the earliest possible moment. It 
was stated at the meeting of the committee that 
a great feeling of dismay was experienced all over the 
country at the news that the passage of the Bill would 
be delayed. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Microscopical Society, October 17. — Mr. Heron- 
Alien, president, in the chair.— H. Sldeboltom ; Recent 
Foraminifera dredged by H.M.S. Dart' off the east 
coast of Australia in 465 fathoms. The locality lies 
off the coast of New South Wales, about 250 miles 
north of Sydney, and more than fifty miles from the 
coast-line. In this area the coast slopes rapidly down 
to Thomson Basin, an isolated deep (maximum 3000 
fathoms) area between .24° and 52®* S. and 149® and 
165® E. Pteropods are found only in tropical and 
subtropical areas, and are of extremely limited occur- 
rence in the Pacific. A great number of specimens 
are recorded, but fesjf of mpre than local interest, the 
principal feature l^ing a i?reat variety of certain modi- 
fications of the genus Discorbina.— F. M. Duncan : 
Mounting and preserving marine biological specimens. 
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The author described the methods adopted and standard- 
ised by him for the microscopical investigation of marine 
Algae, a Protozoa, general Plankton, Hydromedus*, 
Ecninodermata, larval and adult Crustaceans, 
Ascidians, etc. The importance of standard percentage 
solutions of formaldehyde, value of mentnol as a 
general narcotic, advantages of tuipineol as a clearing 
ipedia for Crustacea, ana the disadvantages of fixing 
wth chromic acid or bichromic salts were also fully 
discussed. 

Paris. 

Academy of Sciences, October 15. — M. Camille Jordan 
in the chair. — A. Lacroix : The leucitic lavas of the 
Somma. A comparison of six complete analyses 
of these Vesuvian leucitic rocks leads the author to 
classify them under the name of vesuvites. Their 
characteristic is their richness in leucite and in the 
value of the ratio of the alkalis to the felspathic lime. 
The leucitic rocks of the Somma are of a different 
type; nine complete analyses of the latter are given. 
— G. Blgourdan : Observations of nebulae made at the 
Observatory of Paris. A summary of the last volume 
published in 1913.— H. Le Chateller and B. Bogltch : 
The refractory properties- of magnesia. A comparison 
of magnesia bricks either made in the laboratory from 
pure magnesia or commercial specimens. The resist- 
ance to crushing was measured at 15®, 1000°, 
1300®, 1500®, and 1600® C. for two bricks, and at 
15O, 1500®, and 1600® C. for the remainder. All the 
magnesia bricks show a sudden fall of resistance to 
crushing at a temperature depending on their ^gree 
of purity, and thi’s explains why in practice it has 
been found that magnesia bricks stand less well in 
furnaces than silica bricks, although their fusing points, 
observed in the ordinary way without regard to re^st- 
ance to crushing, are higher than the silica bricks. — Ch. 
RIchet and H. Cardot : Regular and irregular anti- 
septics. The variation of effect from the mean of a 
large number of observations is taken as a measure 
of the regularity of action of antiseptics. Data are 
given for sixteen antiseptics, and the results sum- 
marised in ^r classes, very regular, fairly regular 
irregular, anir very irregular antiseptics. Types of 
each of these classes in the above order are fluoride 
of sodium, creosote, phenol, and mercury salts.-^. 
Scorza : Abelian functions. — N. Lusin and W. Sler- 
piliftkl : A property of the continu. — E. Bclot : ihc ex- 
change of solid material between stellar systems by 
meteorites with hypertiolic trajectory. — Mile. A. nure 
and M. G. F. DoIIfus : The discovery of Lutecian 
millstone debris to the east of .Sens (Yonne).— L. 
Gentll and L. Joleaad : The discoverv of a small coal 
deposit ii#^is. This occurs in the neighbourhood 
of MediaeP® Bab. The analyses given show it to 
be of hwj^urity (average ash under one per cent.). 
Its stratmraphical surroundings are not those of the 
Coal Measures. — ^E. Salllard : The seeds of the sugar- 
beet. Before the war about four-fifths of the 
seed came from abroad, mainly from Germany. Ihe 
sugar-beets of 1916 and 19^7 have been practicallv 
as rich in sugar as in the ten years which preceded 
the war, although the production of sugar per hectare 
has been slightly less; the conditions of culture, how- 
ever, have been less favourable. Without having 
recourse to German seed, results with the sugar-beet 
have been kept nearly the same as in the years preced- 
ing the war.— G. Poacher; The appearanro of 
C(»rausius moresus and its longevity.— W. Kopac. 
nwskt : The poison of Mutaend helend. A dose ot 
i-c milligrams* of this venom is fatal to a guinea-pig 
Weighing 400 to «;oo grams. It is remarkably tr^rmo- 
stable, preserving its toxic (oroperdes 
minutes’ heating to 71;® C.— Ch. Dh«ri, L. Baudoux, 
and A. Schneider; The crvstallisation .m the fcid 
h»mochromoBen.-MM. ndtl-Boyer Sch^evUrt ; 

The process of osseous regeneration in the adult. 
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BOOKS RECEIVED, 

Trattato di Chimica Generate et Applicatu all’ Indus* 
tria. Vol. i., Chimica Inorganica. By Prf>f. E. 
MoHnari. Parte Prima. Pp. xiv 4- 560. (Milano : U . 
Hoepli.) 12.50 lire. 

The Cambrid.f^e Pocket Diary, 1917-18. Pp. xv + 
261. (Cambridge : At the University Press.) 

With the French Flying Corps. By C. D. Winslow^. 
Pp. 190. (London : Constable and Co., Ltd.) 3s. 6 d. 
net. 

Plant Materials of Decorative Gardening : The 
Woody Plants. By Prof. W. Trelease. Pp. 204. 
(firbana: The Author.) 

'I'he Museum : A Manual of the Housing and Care 
of Art Collections. By M. T. Jackson. Pp. xi + 280. 
(London : Longmans and Co.) 65. 6d. net. 

A Treatise on the Elements of Electrical Engineer- 
ing. Vol. i.. Direct and Altemating Current Machines 
and Systems. By W. S. Franklin. Pp. x + 465. (New 
York : The Macmillan Co. ; London : Macmillan and 
Co., Ltd.) 4.50 dollars. 

The R.P.A. Annual for 1918. (London : Watts and 
Co.) IS. net. 

Charles Blount, Gent. : His Life and Opinions, to 
which is added the Second Apparition of Mrs. Veal. 
By Mysticus. Pp. 40. (London : Watts and Co.) 6 d. 
net. 

Memoirs of the Geological Survey. Summary of 
Progress of the Geological Survey of Great Biitain 
and the Museum of Practical Geology for 1916. Pp. 
iv + 56. Explanation of Sheet 248. The Geology of 
the South Wales Coalfield. Part iv.. The Country 
around Pontypridd. By Dr. A. Strahan, R. H. Tidde- 
man, and Dr. W. Gibson. Second edition. Revised 
bv Dr. W. Gibson and T. C. Cantrill. Pp. ix+i6o. 
(London: H.M.S.O.; E. Stanford, Ltd.) 15. 6 d, net 
and 35. 6 d. net respectively. 


DIARY OF SOCIETIll^. 

THU - RSDAY , Novembhr i. 

Royal^ Society, at 4. 30. —The Refle.vion of I.ight from a Regularly 
Stratified Medium: Lord Rayteigh. — Two Cases of Congenital Night- 
blindness: Sir William Abney,— Duration of Luminosity of Klectric 
Discharge in Gases and Vapours, Further Studies : Hon. R, J. Strutt.— 
Surface Reflexion of Earthquake Waves : O. W. Walker— Characteristic 
Frequenev and Atomic Number : Dr. H. S. Allen. 

Chemical SfHiiF.TV, at 8.“-// .3:4-Dinitroictraphenyiruran : A. G. F'rancis. 
— Stuclie.s in Catalysis. VIII. Thermocbemical Dita and the Quantum 
Theory. High Temperature Reactions : W. C. McC. T.ewis.— Studies in 
the Pnenylsuccinic Acid Srries, V. '• be Interconversion of the Esters 
of r- and ///rji^^-diphenyUticcinic acid : H. Wren and C J. Still. — MetaL 
analo^ue^ of Carbon (deduced from solubilitv relationships). I. : S. S. 
Sahm. — “Uniform Movement*’! uring the Propagation of Flame: W. 
Mason and R. V. Wheeler. — Studies upon th« SulBhdaalion of Beta- 
naphthy lamina : A. G. Green and K. H. Vakil. — Thdij|BuitionH of the 
llalance : B. Blount. 

Mathematical Society, at 5.— Annual General MeetSKMl'etnihedra 
in Relation to Spherc.s and (^)iiadrics : J. H. Grace. — Th?uiRin nation of 
the Hypergeomctric .Scries: Prof. M. J. M. Hill. — Restricted Fourier 
Scries and the Convergence of Power-series : Prof. W, H. Young — 
Invariants and Covariants of Linear Homogeneous Differential Equations : 
Prof. E. B. Stoulfer. — The Simtilianeous System of Two Quaternary 
(Quadratic Forms ; IL W. Turnbull. 

MONDAY ^ November 5. 

Socii.rv OF Chemical Industry, at 8.— -Patent Law in Relation to British 
Chemical Industry: Dr. F. W. Hay. 

TUESDAY ^ November 6. 

Minehauxjical Society (Anniversary Meeting), at 5.30. — Etched Crystals 
of (.^ypsum : Mi.s^ E. Smith. — The Meso^iderite^Grahamite Group of 
Meteorites: Dr. G. T. Prior. — Changing the Plane of a Gnomonic or 
Stcreographic Projection: Prof, H, Hilton.— Cleavage Angles in a 
Random .Sec ion of a Crysul : Prof. H. Hilton. 

Zoological Society, at 5 30- -^ Lantern Exhibition of Photograph* of 
Mammals and Reptiles from the Society’s Gardens: D. Seth-Smtth.— - 
Some Addiiions to the known Dragondy Faqna of Borneo, wirii an 
^count of New Species of the Genus Coeltccta : Lieut. F. F. I^idlaw. — 
i Nsimcs Pleftir>.sauria and Sauropterygia : G. A. Boulenger. 

—Some Observations upon Concealment by the Apparent Diftrupcioti of 
Surface jn a Plane at Right Angles to the Stlrface : J. C. Mottram. . 

Rontgrn Society, at 8.15.— Presidential Addiwus: The Part Played by 
X-rays in the War : Captain G, W. C. Kaye. 

Institution of Civil Encinerrs, at 5-30.— PresidentiaKAddres* : H. E. 
Jones. • 
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iV EDN ESDAY^ Novkmdkk 7. 

Geophysics CoMMiTTr':B, at 5. — Magnetic Survey.s and Charts: Dr. S. 

Chapman. — Magnetic Survey of the United Kingdom : Dr. G. W. Walker* 
Faraday Society, at 8.— General Discussion on Pyrometers and Pyro- 
metry : Introductory Address: Sir Richard Glasebrook* — High Tem- 
perature Production and its Measurement : Dr. E. F. Northrup (Trenton 9 
N.J.).— Pyrometer Standardisation : Dr. Eaer Griffiths and F. H. 
Schofield. — Tile Advantage of Burying the Cold Junction of a Thermo- 
couple as a means of Maintaining it at a Constant Temperature: R. S. 
Whipple. — The Automatic Control Measurement of High Temperatures: 
Richard P. Brown (Philadelphia). — Pyrometry applied to the Hardening 
of High-speed Steel : Pi of. J. O. Arnold.— Determining the Tempera- 
ture of Liquid Metals by means of Optical Pyrometers : Cosmo Johns. — 
Pyrometry from the Standpoint of Ferrous Metallurgy ; Dr. W. H. 
Hatfield.— The Me«.surement of High Temperature by means of Pottery 
Materials: H. Watkin.— Base-metal Thermo-electric Pyrometers: C. R. 
Darling. 

Society of Public An.\lysts, at 8. -The Reducta.se 'J’est for Milk: 
Paul S. Arup. — Note on Jets for Burettes : J. H. Coste. — Analytical 
Examination of Acorns and Chestnuts: Julian L. Baker and H. F. E. 
Hultoti. 

Institution of Civil Engineers, at 5.30. 

Geological Society, at 5.30, — The Nimrud Crater in Turkish Armenia: 

Dr. Felix 0 .swald. 

Entomouxhcal Society, at 8. 

THURSDAY^ November 8. 

Royal Society, at 4.30 . — Probable Papers : The Structure, Evolution, and 
Origin of the Amphibia. 1 . The “ Orders *' Rachitomi and Stereospondyli : 
D. M. S. V\atson. -The Enzymes concerned in the Decomposition of 
Glucose and Mannitol hy Bacillf/s colt cotuMunts , II. Experiments of 
Short Duration with an KmuLrion of the Organisms. III. Various Phases 
in the Decomposition of Glucose by an Emulsion of the Organisms : £. C* 
Grey. 

Institution of Electrical Eng!NEBr.s, at 6.— President’s Address : 
C. H. Wordingham. 

Optical Society, at 8 . —Certain Optical Stores Captured from the Enemy : 
Lt.-Col A. C. Williams. 

FRIDAY^ November 9. 

Royal Astronomical Society, at 5. 
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/^NE of the most important matters to which 
the Department of Scientific and Industrial 
Research has to g’ive close attention is the supply 
of research workers by our universities and 
colleges. Military necessity has reduced the 
number — already small — of students being trained 
in research methods at these institutions ; and 
an inquiry shows that the output of such students 
must be greatly increased after the war if suffi- 
cient men are to be available to widen the founda- 
tions of our staple industries by the application 
of scientific knowledge. People are accustomed 
to think of universities as educational institutions 
only, whereas the essential standard of value, and 
the measure of their greatness, is the worth of 
their contributions to the growth of knowledge. 

This principle was set forth very decidedly in the 
report of the Duke of Devonshire’s Royal Com- 
mission on Scientific Instruction and the Advance- 
ment of Science more than forty years ago. 

“On no’ point,” said the Commissioners, “ are 
the witnesses whom we have examined more 
united than they are in the expression of the feel- 
ing that it is the primary duty of the universities 
to assist in the advancement of learning and 
science, and not to be content with the position of 
merely educational bodies. We entirely concur with 
the impression thus conveyed to us by the evidence, 
and we are . of opinion that the subject is one to 
which it is impossible to call attention too strongly. 
We think that if the universities should fail to 
recogni^ the duty of promoting original research, 
they would be in danger of ceasii^ to be centres 
of intellectual activity, and a means of advancing 
science would be lost sight of which, in this 
country, could not easily be supplied in any other 
way.” 

At the time when these words were written 
scientific research was all but dead in England; 
and so far as the advancement of knowledge was 
concerned we occupied the position of a third- or 
fourth-rate Power. Scientific men were convinced 
that acticm was urgently needed in order to pro- 
mote the future development of our national 
industries, but neither the State nor the old 
universities to which the appeal was mhde took^ 
any steps to remedy the existing condition of 
things. The result is that, whereas we should 
have had hundreds of research workers trained 
in university institutions and making their 
influence felt afterwards in industrial works for a 
couple of generations, their numbers have had to 
be counted in tens. 
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The State began to accept its responsibility for 
providing facilities for university education and 
research when in 1889 the House of Commons 
decided to recognise university colleges as national 
institutions by voting 15,000/. for distribution 
among theffi. This grant, which was recom- 
mended for the London colleges and Owens 
College, Manchester, by the Devonshire Com- 
mission in 1874, ''^2is increased 1025,000/. in 1897, 
in addition to a grant of 12,000/. to the three 
University Colleges of Wales. In 1904, a large 
and influential, deputation urged upon Mr. Balfour, 
then Prime Minister, the need for further assist- 
ance to university education and research ; and in 
announcing that the grant ^uld at once be 
doubled, as well as redoubled in the fallowing year, 
Mr. Balfour stated that' the increase, which repre- 
sented a capital sum of 3,000,000/. at 2 \ per cent., 
was given as the result of the appeal made in 
1903 by Sir Norman Lockyer in his presidential 
address to the British Association at Southport. 
Ten years later, in 1914, the Exchequer grants to 
universities and colleges in England and Wales 
amounted to 201,000/. : the stages of growth by 
which this sum has been reached are shown 
graphically in the diagram on p. 182. 

It cannot be said, even now, that the funds at 
the disposal of our modern universities are suffi- 
cient to ensure the supply of advanced students 
and research- workers demanded by the conditions 
of industrial development and the competition of 
other countries. ITiere must be an increase in the 
number of scholarships from secondary schools 
to universities, and every inducement should be 
offered to promising students to train for research 
as a post-graduate study. 

The Consultative Committee of the . Board of 
Education, in n report on scholarships for higher 
education, |j^t^shed last year, estimated that the 
cost of thei^ditional scholarships and other forms 
of endowittfent advised in the report would be 
about 340,000/. a year. It was recommended 
that the State provide, at an estimated annual 
cost of 67,500/., about 250 scholarships for 
students from secondary schools who intend to 
pursue scientific or technical subjects at the 
universities, these scholarships to be awarded by 
the universities themselves, and to be renewable 
for a year or more after the conclusion of a 
degree course, upon the recommendation of a 
professor at the university, for the purposes of 
rCseardi in some branch of science or tech- 
nology. An annual sum of 20,000/. was estimated 
to be required for these research scholarships. 

The recommendations of the Consultative 
Committee have not yet been acted upon ; but the 
scheme of the Committee of the Privy Council 
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for Scientific and Industrial Research provides for 
the establishment. and award of research student- 
ships and fellowships, as well as for the under- 
taking- of specific researches and the assistance 
of institutions, or departments of institutions, for 
the scientific study of problems affecting- 
particular industries and trades. In the first 
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report of this committee it was stated that grants 
had been recommended to an amount not exceed- 
ing 6000I. for about forty individual students and 
research workers, but the actu^ amount expended 
was only about 3550!, upon tjkirty-six workers ; 
and the committee said in its second report : 
*^I!hroughout our work has suffered in amount 
0^ing to the war, and we were unable to expend 
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more than 14,524/. out of the 40,000!. placed at 
our disposal by Parliament for the financial year 
1916-17.” The committee refcognises that a 
largely increased supply of competent researchers 
is necessary for the success of its work, and 
points out that the output of the universities is 
altogether Insufficient to meet even a moderate 
expansion in the demand for research. It adds : — 

“The annual number of students graduating, 
with first- and second-class honours in science and 
technology (including mathematics) in the univer- 
sities of England and Wales before the war was 
only about 530, and of these but a small pro- 
portion will have received any serious training in 
research. We have frequently found on inquiry 
that the number of workers of any scientific stand- 
ing on a given subject of industrial importance is 
very limited. . . . The responsibility for dealing 
with the grave situation which we anticipate rests 
with the Education Departments of the United 
Kingdom. We shall be able to do something to 
encourage a longer period of training by the offer 
of research studentships and the like ; but that 
will not suffice. It is useless to offer scholarships 
if competent candidates are not forthcoming, and 
they cannot be forthcoming in sufficient numbers 
until a larger number of well-educated students 
enter the universities. ITiat is the problem which 
the Education Departments have to solve, and on 
the solution of which the success of the present 
movement, in onr opinion, largely depends.” 

The report of the Consultative Committee 
already referred to suggests how the number of 
students might be increased by the State providing 
maintenance grants to enable selected scholars 
to continue their secondary education from the 
age of sixteen to that of eighteen or nineteen, by 
scholarships to universities from secondary 
schools and senior technical schools, and by the 
prolongation of scholarships for the purpose of 
training in research. Sir William Ramsay thought 
it preferable to subsidise teachers and teaching 
institutions with the object of increasing efficiency 
and reducing fees, rather than to add to the pecu- 
niary resources of the student. His objection to 
the scholarship system was based chiefly on . the 
method of award by competitive examination, by 
which it is impossible to estimate justly the capa-- 
city of candidates to deal with unfamiliar problems- 
or ultimately to undertake research. This defect, 
however, may be obviated at the universities by 
placing the responsibility for the nomination for 
scholarships upon the professors under whom a 
student has been trained and making capacity for 
research a condition of award. 

A considerable impetus to scientific study and" 
training in research was given by the establish- 
ment of the now well-known science scholarships 
of ithe Royal Commissioners for the Exhibition of 
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1851. In 1889 the Commissioners announced their 
intention of appropriating' from their accumulated 
funds an annual sum of not less than 5000I. a year 
for the foundation of scholarships to enable the 
most promising students in selected colleges to 
•continue their studies beyond the ordinary period 
of three years, provided that they show high 
promise for advancing science and its applications. 
The scholarships are awarded, not by exami- 
nation, but upon the nomination of the institutions 
to which they were allotted, and their value is 
150!. a year for two years, with possible extension 
to three years. The principle of selection was 
decidedly in advance of any scheme existing at 
the time, and the value of the scholarships is 
sufficient to encourage students of high capacity 
to devote time to research. 

These scholarships are given for research only, 
and they are not allowed to be held at the insti- 
tution where the scholar has graduated. It is 
acknowledged that nothing has done so much to 
promote free interchange among the universities 
of the Empire, and also with those of other 
•countries, as the 1851 Exhibition Scholarships, and 
they might well form the nucleus of a great 
system of scholarships and fellowships expressly 
•designed to promote that end. Since 1891 the 
Commissioners have appointed, on the nomination 
of universities throughout the Empire, in every 
year twenty research scholars. The number of 
workers thus subsidised has been small in com- 
parison with the needs of the Empire ; but it is 
universally admitted that the results have far more 
than justified the expenditure. The Consultative 
Committee, in its Report on Scholarships for 
Higher Education, notes, however, that in 1916 
out of 305 scholars known to be at work, only 
rseventy-nine were engaged in industry, as against 
194 engaged in educational work and thirty-two 
in Government service. Moreover, of the seventy- 
mine engaged in industry, twelve had appoint- 
ments in the United States, and seven more out- 
side the British dominions. 

The probable reason why two-thirds of these 
capable research students became teachers at the 
end of their scholarship periods is that suitable 
posts were not op>en to them in industrial works. 
This waste of capacity for original investigation 
will not be avoided unless manufacturers offer to 
trained researchers positions and prospects much 
more attractive than have been customary. 
Improvements have certainly been effected since 
the opening of the war, and the signs are favour- 
•able that the demand will increase when peace is 
restored. Meanwhile, the governing bodies of 
'pur universities and technical colleges should 
consider whether tjieir resources will enable 
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original investigators on their staffs to be 
relieved of the necessity of preparing students 
for examination in order to train the most gifted 
of them in the methods of research. Unless this 
relief is given, and the first duty of the occupant 
of a scientific chair in an institution of university 
rank is recognised to be the promotion of research, 
.the award of scholarships will be in vain, and the 
introduction of graduates into industry will not 
lead to the developments necessary to make our 
future position high and secure among the fore- 
most nations of the world. 

BRITISH ORNITHOLOGY. 

(1) A Bibliography of British Ornithology from 

the Earliest Times to the End of 1912, including 
Biographical Accounts of the Principal Writers 
and Bibliographies of their Published Works. 
By W. H. Mullens and H. Kirke Swann. Parts 
i*— vi. (London : Macmillan and Co., Ltd., 

1916.) Price 6 s. net each. 

(2) British Birds. Written and illustrated by A. 
Thorburn. In 4 vol^s. Vol. iv. Pp. vii+i67 + 
plates 61-80. (London : Longmans, Green, and 
Co., 1916.) Price, 4 vols., 61. 65. net. 

(i) ITH the issue of the sixth part Messrs. 

^ * Mullens and Swann bring to a con- 
clusion their great “ Bibliography of British 
Ornithology,” forming a volume of more than 
700 pages. This should, perhaps, be considered 
as only the first section of the whole work; for 
hopes are held out that it is to be followed by a 
geographical bibliography of the same subject, 
which will be another very laborious and most 
useful undertaking. 

At the foot^ of their prefatory note the 
authors disarm criticism by very fittingly 
quoting from Dr. Samuel Johnson’s preface 
to his Dictionary : “In this work, when 
it shall be found that much is omitted, let it not 
be forgotten that much likewise is performed.” 
Much, Indeed, has been performed in this monu- 
mental work, and as to omissions, some sixteen 
pages of addenda and corrigenda go far to 
supply any there may have been. This later 
matter has been printed on one side of the paper 
only for the convenience of those who wish to 
cut it up and insert in the proper places in the 
work. 

We have already, when noticing the earlier 
parts, referred to the general plan of this work, 
to its far-reaching scope, and to its going back 
to the earliest day.s of anything in the shape of a 
study of our British birds. It goes back, indeed, 
“to Bartholomaeus Anglicus, who flourished about 
1230-60, and whose “ De Proprietatibus Rerum,” 
in the translation printed by Wynkyn de W’orde 
about 1495, is one of the earliest printed 
works on natural history in the English 
language. .A feature of this final part is 
the' remarkably full and able bibliography of 
the “Natural History of iSelborne.” The many 



1 84 NATURE [November 8, 1917 


editions are here arrangfed in groups, for of some 
of them there have been many issues, as, for 
instance, that of the popular Capt. Thomas Brown, 
which either as a new edition or as a re-issue 
has ap|>eared more than a score of times. A list 
of separate books and reprinted articles dealing 
with White and Selborne is added. This final 
part also contains lists of the bibliographical and 
bic^raphical works which have been consulted, 
of the periodicals cited, and of the special abbrevia- 
tions used in the present work. 

'I'he biographical side of the book can scarcely 
be considered so satisfactory as the bibliographical 
portion. To begin with, it is avowedly, and by 
the plan of the work unavoidably, incomplete as 
a biography of British ornithologists ; and, indeed, 
it never professed to be otherwise. The aim of 
the authors has been “to give a biographical 
account of each author or co-author of a sepa- 
rately published work,” the result being a bio- 
graphy of the greater part of our ornithologists j 
—and of a good many other people, too : to .wit, j 
the authors of w’orks which mention birds, but 
are of a worthless nature, ornithologically speak- 
ing at all events. At the same time we miss 
well-known names of really good ornithologists 
who have done some of the best work, and whose 
writings will be referred to long after more popu- 
lar and showy books have sunk into oblivion, as 
many of them had already done. But we miss 
the names of these good men in the present work 
because their published w'ritings appeared only in 
periodicals, transactions, and the like, and were 
not separately published. The second portion, 
or continuation, of the bibliography, already 
alluded to, will, however, doubtless set this 
right and complete the biography of British 
ornithologists. As to the biographies given of 
living ornithologists — a delicate subject — they 
vary greatly in extent ; and as in ‘this respect they 
probably depended a good deal on the amount of 
information furnished by . the subjects of the ' 
respective notices, they differ greatly, as may 
readily be imagined, in the kind, as well as in the 
extent, of the information they afford. British 
bird-men will read them all with considerable 
curiosity. 

(2) Mr. Thorburn and his publishers are to be 
congratulated on the completion, by the issue of 
vol. iv., of this famous and beautiful set of 
coloured plates of the birds on the British list. , 
A lx)ok which stands high in the fine arts, and j 
from its price (low as this is for all these pictures) 
must be looked upon as one of the luxuries 
of life, has been begun and finished during the 
Great War. The volume now before- us includes 
the wading birds (plovers, sandpipers, etc.), the 
terns, gulls, skuas, auk^, divers, grebes, and 
petrels. They arc beautifully drawn and coloured 
and true to Nature, though in one or two cases 
it may. seem to some people that the peculiar 
attitudes are a little exaggerated. The tolour 
reproduction leaves little or no fault to be found. 
But the former remark does not,, apply f6 the 
#^luable and most interesting drawing of a 
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“drumming” snipe, which, “made from sketches 
taken in the spring of 1914 after watching the 
bird, shows the position of the buter tail-feathers, 
spread out and separated only during the descent. 
The letterpress notes are concise, but most use- 
ful, informing, and very much to the point. To 
those who wish to have a good coloured figure 
of every species of bird which has ever occurred 
in a wild state in this country, it may be said that 
this is the only work which can satisfy them. A 
more desirable book for the country-house library 
or billiard-room it would be difficult to find. 


THE NUTEITJON OF FARM ANIMALS. 

The Ntitrition of Farm Animals. By Dr. H. P, 
Armsby. Pp. xvii + 743. (New York: The 
Macmillan Co. ; London ; Macmillan and Co. 
Ltd., 1917.) Price ii 5 . net. 

REAT advances have been made in the study 
of animal nutrition since Dr. Armsby first 
began his investigations at the State College of 
Pennsylvania and wrote his “ Manual of Cattle 
Feeding” and his “Principles of Animal Nutri- 
tion. ’ ’ He has now brought together the material 
and presented it anew. There has been no funda- 
mental upheaval since the last edition of his earlier 
book appeared, but there have been remarkable 
changes in details, and in consequence the picture 
is now very different from what it was, though 
it is still recognisable in its main features. 

In the first section, dealing with the composi- 
tion of plants and of the animal body, considerable 
advances are recorded in our knowledge of the 
lipoids, the proteins, and the non-protein nitro- 
genous substances. 

The second section deals with digestion and 
re.sorption, and gives a useful summary of the 
American and German investigations. Consider- 
able interest attaches to the digestion of carbo- 
hydrates. For long it was supposed that the 
cellulose of feeding-stuffs was indigestible : no 
digestive enzyme was known to attack it, and there 
seemed no mechanism for breaking it down. 
Hennebcrg and Stohmann proved that it was 
digested, and at a later date both Wildt and 
Zuntz showed that the process occurs in the por- 
tions of the alimentary canal where the food stag- 
nates, i.e. in the paunch of ruminants, and in the 
caecum and colon. Later investigations indicate 
that it is brought about by organisms inhabiting 
the alimentary canal, and that it gives rise to con- 
siderable quantities of carbon dioxide and methane, 
as well as various acids, mainly acetic and butyric. 
These are resorbed, as salts, which appear to 
constitute the sole contribution that cellulose 
makes to the nutrition of the animal body. C^e 
cannot help wondering whether better use could 
not be made of the cellulose by subjecting it to 
.some chemical or bacterial treatment before using 
it. Apparently the pentosans are digested in the 
same way^ and also the mucilage of linseed cake, 
according to Neville’s experiments, which, howi' 
ever, the author does not mention. Bacteria cause 
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some decompositions of protein, although Kell- 
ner’s investigations indicate that the animal does 
not benefit thereby. The decomposition by bacteria 
is prevented in the stomach by the hydrochloric 
acid of the gastric juice, and in the lower part of 
the large intestine by the progressive resorption of 
water from the intestinal contents. In the small 
intestine, however, the organisms are more active, 
giving rise to ammonia, phenols, jndols, etc. The 
two latter are largely resorbed ; they are of little, 
if any, use to the animal — indeed, they are 
poisonous ; they combine, however, with other sub-^ 
stances and are excreted in the urine as the so- 
called ether-sulphates. 

Considerable progress has been made in our 
knowledge of the utilisation of fat. At an early 
stage in the mobilisation of the reserve in the adi- 
pose-tissue cells the fat becomes hydrolysed, yield- 
ing glycerol, which, perhaps, serves as a source of 
dextrose, and a fatty acid, which is oxidised. Dakin 
and others have shown that the oxidation of the 
acid begins at the jS carbon atom (*.e. at the second 
from the COOH group), and results in the splitting 
off of two carbon atoms at a time, yielding water, 
carbon dioxide, and another fatty acid containing 
two fewer carbon atoms than the original one, with 
which the same process of erosion is repeated. It 
is not yet clear, however, how the animal utilises 
formic, acetic, and propionic acids, although it 
undoubtedly does so. 

The author then proceeds to discuss the various 
types of expMjriments made by investigators ^ in 
animal nutrition : the simple feeding trial, in which 
the gross gain in body-weight is measured for 
a particular ration ; the digestibility experiment, 
which requires more careful measurement and aims 
at determining what proportions of the various 
food constituents have been digested and resorbed ; 
the “ balance experiment,” in which respiration 
determinations are added to the foregoing in order 
to make up a balance-sheet showing exactly what 
has become of the food; and, finally, the elaborate 
calorimeter experiment, in which an attempt is 
made to trace the energy changes involved. 

The author is well known for his investigations 
on the energy relationships of nutrition, and his 
own beautiful calorimeter at State College is the 
envy of many another institution. He devotes 
considerable space to this aspect of the subject. 

Incidentally, he makes an interesting comparison 
between the efficiency of a horse and that of a 
power plant. He finds the total useful work done 
by a working horse was 2*8 therms; the gross 
energy of the ration was 55*8; the over-all effi- 
ciency was, therefore, 5*1 per cent.^ The animal 
worked six hours per day. Supposing his bodily 
machinery was stopped for the other eighteen hours 
(as an engine would be), and he was charged with 
only a fourth of his maintenance requirement, the 
over-all efficiency would be raised to 6*3 per cent. 
— about that of a modern American locomotive. In 
actual practice the conditions with an animal are 
very much as if it were necessary to keep up % full 
head of steam for twenty-four hours, or to run an 
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I internal-combustion motor continuously, although 
work is only done for part of the time. 

The author attaches less importance than usual 
to starch equivalents, which he considers may 
obscure the energy relationships. Altc^ether the 
volume is very interesting, and will be read by 
agricultural teachers with much pleasure. 


ULUGH BEG'S CATALOGUE OF STARS. 

Ulugh Beg's Catalogue of Stars, revised from aU 
Persian manuscripts existing in Great Britain, 
with a vocabulary of Persian and Ardbic words. 
By E. B. Knol^l. Pp. 109. (Washington : 
Carnegie Institution, 1917.) Price 2 dollars. 

T his work forms a sequel to Mr. Knbbel’s 
edition of Ptolemy’s Catalogue (see Nature, 
vol. xcvii., p. 282). Owing to the war he has 
only been able to use codices existing in England, 
but these are fortunately rather numerous, and 
twenty-two ’ Persian and Arabic MSS. have been 
collated. A partial collation of three Persian 
MSS. at Paris by the late Prof. C. H. F. Peters 
has also been utilised. 

This catalogue of 1018 stars, the first original 
catalogue since that of Ptolemy, is founded on 
observations made during the reign of Ulugh Beg, 
a grandson of Tamerlane, at his observatory near 
Samarkand, the epoch being a.d. 1437. It was 
published in 1665 by Hyde from three codices at 
Oxford, and this edition was reprinted in 1767 in 
the collected edition of Hyde’s works. It was again 
issued by Baily in 1843 in his edition of ancient 
star-catalogues, in, which the stars were for the first 
time identified and the modern designations given, 
Mr. Knobel’s edition differs from Hyde’s not only 
by being founded on a far greater number of 
codices, but also by giving the places of the stars 
for 1437 computed from modern star-catalogues 
(by Peters) and a comparison of these with Ulugh 
Beg’s places. 

No particulars about the instruments employed 
or the methods of observing are known. Peters 
was the first to notice that the minutes of the 
longitudes are generally of the form 3n+i, while 
the minutes of latitudes are multiples of 3, as if 
the circles of the instrument were graduated to 3' 
and some correction of i', 4', or 7' had been 
applied to the longitudes. Ulugh Beg states that 
twenty-seven stars in Ptolemy’s Catalogue were 
too far south to be observed at Samarkand, and 
that their places were, therefore, borrowed from 
Ptolemy, allowance being made for precession. 
Mr. Knobel has found that the longitudes of four 
other stars ' Were derived in the same vfay, and 
were not' observed. In addition to these, there 
are at least eighty-two pairs of stars of which 
the longitude of one star only was observed, while 
that of the offier (a few degrees distant) waS 
obtained by adding or subtracting Ptolemy’s 
difference of longitude. The latitudes of sixty- 
eight stars were simply copied from Ptoleiny, 
and there are at least forty-four pairs 



1 86 

of stars of which the latitude of one star only 
was observed, while that of the other was ob- 
tained by means of Ptolemy’s difference of lati- 
tude. Therefore, the longitudes of only about 
900 stars were actually observed, and the lati- 
tudes of about 878 stars. But there is a strong 
suspicion that the original observations should be 
still further reduced, as there are some forty or 
fifty stars the errors of. the places of which resemble 
the errors of Ptolemy, and thus suggest a deriva- 
tion from the Almagest. These very interesting 
results of Mr. Knobel’s examination of the cata- 
logue have escaped the attention of all previous 
historians of astronomy. 

The domparison with modern star-places shows 
that the accuracy of Ulugh Beg’s observations 
was not much superior to that of Ptolemy’s. 
Mr. Knobel reproduces a drawing of an altazi- 
muth from a Persian MS. in the British Museum 
(a treatise on astronomical instruments), which 
shows the use of diagonal scales for subdividing 
graduations. As the MvS. dates from a. d. 1700, 
the influence of knowledge derived from Western 
sources is not excluded. But as diagonal scales 
were known to Levi ben Gerson, a Spanish Jew 
who died at Avignon in 1344, it is very possible 
that some later Arabian observers may have 
employed them. Judging from his star-places, 
Ulugh Beg scarcely did so. We congratulate 
Mr. Knobel on this completibn of the long labours 
of Prof. Peters and himself on ancient star- 
catalogues. J. L. E. D. 

OUR BOOKSHELF. 

A Chemical Sign of IJfe. By Shiro Tashiro. 
(The University of Chicago Science Series.) 
Pp. ix+142. (Chicago: University of Chicago 
Press ; London : Cambridge University Press, 
1917.) Price I dollar or 45. net. 

Dr. Tashiro gives a useful and readable sum- 
mary of the results which he has obtained on 
the production of carbonic acid in nerve and in 
seeds by the employment of an ingenious micro- 
chemical method. He regards the evolution of this 
gas as a sign of life analogous to the “blaze 
currents ’’ described by Dr. Waller. The magni- 
tude of the CO2 production which he observes in 
nerve fibres has raised doubts as to the exact 
significance to be ascribed to the results obtained. 
The author deals with some of the criticisms 
which his work has evoked. 

Morphology of Oymnosperms. By Profs. J. M. 
Coulter and C. J. Chamberlain. Revised edition. 
Pp. xi + 466. (The University of Chicago 
Press.) Price 5 dc^lars net. 

This important work was reviewed at length in 
the issue of Nature for August 10, 1911 (vol, 
Ixxxvii., p. 171). The revised edition is in no 
sense rewritten, but important changes and 
additions occur, the more important of which are 
J8 the chapter on Cycadales and in the biblio- 
graphy. A supplementary list to the latter ^adds 
150 titles to the 484 of the first edition. 
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LETTERS TO THE EDITOR. 

* \The^ Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Tidal Energy Dissipation^ 

Mr. Street is in error in ultributing to me (Nature,. 
October 25, p. 145) the “ contention that viscous 
action in a solid earth cannot be an appreciable cause 
^f the slowing of its rotation.” 1 have never made 
any such* assertion, it is opposed to my personal 
opinion, and in the present state of knowledge it is 
quite impossible either to affirm or to deny a state- 
ment of such definiteness. His criticisms of the law 
of viscosity used by me (M.N., R..A.S., vol. Ixxvii., 
pp. 449-56) are confined to its precise mathematical 
form, to which I attach little importance, and do 
not touch the physical conceptions underlying it, which 
are fundamental. The mathematical argument was 
only a numerical illustration of the order of magni- 
tude of the effects to be expected from these. 

The theory that viscosity in the solid earth is the 
cause of the lunar secular acceleration requires its 
effect to be considetable for variable stresses with 
periods of the order of a day. If, then, the viscosity 
is of such a character as to permit an indefinite flow 
whert a constant stress is applied for a long enough 
•time, then for stresses with a period of a year or more 
the substance will have time to flow like a liquid, 
keeping approximately the hydrostatic form through- 
out the changes. Hence the Eulerian nutation, a 
loiig-period vibration depending for its existence en- 
tirely on solid rigidity, could not persist. Similarly, 
annual variations in the distribution of mass over the 
surface would be compensated by internal flow, and 
there could therefore be no annual variation of latitude. 

If, on the other hand, the viscosity is not of a type 
that permits indefinite flow, the strain when a constant 
stress is applied must tend to a finite value, and 
afterwards remain approximately constant. The effect 
of viscosity must then be limited to the initial stage. 
In the case of a periodic stress the period of which 
is long compared with this initial stage, the rigidity 
will be of much more importance than viscosity, and 
the substance will behave nearly as if perfectly elastic. 
On the other hand, if the period is short in com- 
parison, viscosity will be of greater importance. This 
Is supported by the fact that if the viscous forces are 
directly proportional to the rate of straining, as is 
inherently probable on account of the analogy to elec- 
tric resistance and fluid viscosity, the same is found 
to hold. On such ideas the law I called that of 
“ firmo-viscosity ” is based. If, then,’ the effect of such 
viscosity is considerable when the period is twelve 
hours. It must be more important than elasticity when 
the period is only a few seconds, as in the case of 
earthquake waves. Thus the transmission of these 
waves would be prevented. It follows that firmo-vis- 
cosity is absent from the earth so far down as seismic 
waves travel; it may, however, be important at still 
greater depths. 

If on the application of a constant stress to a body 
the strain at once assumed a finite value, then slowly 
increased for a few days, and afterwards remained 
constant, the viscous properties of such a body would 
bear a close resemblance to those of the earth as a 
whble. In this case, however, the rigidity found from 
the Eulerian nutation should be much less than that 
found from earthquakes, which does not appear to be 
the case. This suggestion, therefore, alters the diffi- 
culty without removing it. ^ 


NATURE 



NATURE 


November 8, 1917] 


187 


Mr. Street’s statement that an infinite number of 
faws could be found that would satisfy the conditions 
is obviously true, but any of them, by what has been 
5aid above, would necessarily bear a strong re- 
semblance to the firmo-viscous law, and the simplest 
hypothesis that is acceptable on physical, grounds is 
that of firmo-viscosity near the centre. 

I am unaware of having modified my views on this 
question in any vital matter save by addition ; in any 
case, I fail to see that such modification would afford 
any argument against my present position. 

Harold Jeffreys. 

St. John’s Cohege, Cambridge. 

THE PROPOSED MINISTRY OF HEALTH. 

W HEN Lord Rhondda some months ago 
declared that there was a great deal of 
overlapping in connection with the work of public 
health administration, and that a separate Minis- 
try was urgently required, of the many who 
agreed with him few, if any, seemed to be pre- 
pared to tell him in detail how he might set about 
abolishing the overlapping and constructing the 
Ministry. The faults of the system under which 
health service was given to the public were plain 
to see. The reason for their existence was also 
obvious. 

There was no real planning when the scheme 
was initiated ; no one grasped the importance of 
health work or foresaw that it would and must 
grow. Even the enthusia.sts underestimated the 
importance of the cause they had at heart, and 
the persons they induced or compelled to listen 
to them and to take action naturally also under- 
estimated it. Both parties builded worse than 
they knew. They did, indeed, the worst thing 
possible : they chose the wrong foundations, and 
they did not look ahead and plan for future 
extensions. 

Imbued with the dread, so common in relation 
to central administration in this country, that 
trouble would follow if there was any suggestion 
to form a new department; believing that, so far 
as Government work is concerned, the safest plan 
is “more men and fewer of them,” they canvassed 
the existing departments for one or more upon 
which the new duties might be placed. Not 
unnaturally, they eventually found a department. 
That concerning itself with Poor Law adminis- 
tration, now known as the Local Government 
Board, was obviously the proper one to take on 
the new work. As organisation went, it was fairly 
well organised. It had some doctors and a number 
of lawyers attached to it, and through its officials 
of a lower grade it was in touch with the class 
of person whose health required most looking 
after. 

The easy and pleasant task of placing new work 
in old departments, once commenced, was con- 
tinued. As new lines of work were found and 
the necessity for doing something along these 
lines was recognised, it became essential once 
more to look round for departments to which the 
duty of doing what was required might be en- 
trusted. i 
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In some cases the Local Government Board felt 
unable or disinclined to undertake it, and it was 
taken round until another department more suit- 
able or complaisant was found. There came at 
length a time when health work was regarded as 
the most important of all the public works, and 
the necessity for seeking departments to accept 
fresh work in this field ceased. Actually the 
departments began to compete for it, and it was 
counted as essential by each that it should have 
part of the nation’s health work to do. 

• It was regarded as nothing that there should be 
absolute lack of uniformity and co-ordination ; 
that work on behalf of the public health was so 
I organised that one part, the largest perhaps, was 
I at the Local Government Board with Poor Law 
administration, another part at the Board of 
Education, and portions more or less important 
at the Home Office, the Insurance Commission, 
the Board of Agriculture, the Board of Trade, 
the Admiralty, and the Ministry of Munitions. 

Recognition of the fact that such a distribution 
of important work is undesirable and likely to 
lead to inefficiency, overlapping, and waste of 
money is eas-y. Those who recognised it, how- 
ever, did little more ''than this. If they had any- 
thing to offer in the way of suggestions as to 
how the existing difficulties might be overcome 
and the Ministry of Health that was considered 
so indispensable formed, they did not advertise 
the fact very widely. 

The one .scheme that has been given publicity 
was drafted by certain persons interested mainly, 
apparently, in State insurance and bodies con- 
cerned with its administration. Quite obviously 
this scheme had for its chief intention the belittling 
of the importance of the work done by other 
departments, and particularly that of the Local 
Government Board, the body at present regarded 
as the central health department. This scheme 
and a Bill founded upon it the Prime Mini.ster 
was asked to bless by a deputation that waited 
upon him on October ii. Wisely he refused to 
do so, pointing out that the matter bristled with 
difficulties, and hinting that consideration, in- 
volving a vast amount of lime and trouble, would 
have to be given to it. v 

It is certain that long and serious consideration 
will be necei^sary. The drafting of. a scheme is 
not the work of half a dozen persons known only 
to one class of the population and knowing but 
one side of health work. To suggest that a Com- 
mission would be the best body to deal with the 
subject is ^most to ask to be regarded as 
ridiculous. Nevertheless, there is something to 
be said in favour of a suggestion that a Commis- 
sion should be appointed, with the proviso that it 
must be something more than the ordinary body 
that meets and reports and rests. 

The Ministry of Health Commission must con- 
sist of individuals possessing business ability and 
capable of taking a broad view, if the very best 
is to be done for the health of all the public. 
Further, it must be giyen a clear reference and 
a free hand; the right even to embody its recom- 
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mendatiuns, not In a report, but in a Bill, migfht 
be conferred upon it. If it is necessary to pass 
an Act of Parliament to allow of the creation of 
such a Commission and the giving of such powers, 
then the passing of such an Act must be the first 
step. The matter is so important as to justify 
such procedure. The difficulties with which it is 
attended, mainly because of the number of depart- 
ments and interests that are involved, render it 
almost hopeless to expect that a solution will be 
found if only the methods regarded as constitu- 
tional are available. 

PROF. ADOLF VON BAEYER, For.Mem.R.S. 

''T'HE announcement in the Times of September 8 
of the death of Prof. Adolf von Baeyer at 
Starnberg, near Munich, in his eighty-second year, 
must have come as a shock to his many pupils in 
this country. It was known to several of us that 
he had not been in good health for some years, 
but the quiet life which he led at his beautiful 
home on the shores of the Starnberger See seemed 
to benefit his health so much that his sudden 
decease, even at his advanced age, was quite un- 
expected. It is questionable whether any teacher 
or investigator ever exerted a greater influence on 
the development of chemical science, and especially 
of organic chemistry, than Baeyer has done, for 
not only was he a great teacher whose pupils are 
to be found in every civilised country, but *his 
researches have also laid many of the foundations 
on which the amaxing structure of modern organic 
chemistry has been raised. Apart from the interest 
which always attached to his published work, it is 
probable that his main influence on chemical 
thought was due to his magnetic personality and 
power of imparting to others some of his 
enthusiasm for discovery. 

For many years, and particularly during the 
period 1880-1900, it was the custom for the large 
majority of those who wished to come into contact 
with the later developments of experimental 
method to attach themselves, for a short time at 
least, to the laboratories at Munich. The power 
which Baeyer exercised in connection with the 
progress of chefmistry in Germany can scarcely be 
better illustrated than by the facb that during 
these years almost every professor of chemistry 
in Germany of the first rank was a pupil of Baeyer. 
Among these we find, for example, the names of 
E. Bamberger, L. Claisen, Th. Curtius, Emil 
Fischer, Otto Fischer, P. Friedlander, C. Graebe, 
L. Knorr, C. Liebermann, Victor Meyer, H. v. 
Pechmann, J. Thiele, and R. Willstfitter. 

Baeyer ’s influence on the development of 
chemical industry, and especially of the colour 
industry, was not less remarkable, for in every 
works were to be found such men as Caro and 
Duisberg, Homolka and Weinberg, and a host of 
others who had learnt their chemistry anid ac- 
quired their methods of research in the laboratories 
at Munich. If inquiry is made into the reason for 
tl;^ wide influence which Baeyer has exerted' on 
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chemical thought, it will be universally agreed 
that this has been due in the maia to his extra- 
ordinary enthusiasm for research and the keen joy 
which he felt and expressed when he had suc- 
ceeded in producing some new substance of im- 
portance which he had probably been seeking for 
many months, and possibly for years. On such 
occasions he used to walk about the* laboratories 
beaming with delight and discuss his latest dis- 
covery and its probable consequences, with his 
assistants and advanced pupils. His enthusiasm 
fired the enthusiasm of his hearers, and unques- 
tionably did much to awaken and stimulate the 
desire to make discoveries and achieve something 
perhaps of equal importance. Baeyer was essen- 
tially an experimenter, and had little real interest 
in the development of new theories, although some 
of his views, such, for example, as those on the 
constitution of benzene, the structure of oxonium 
salts, the cause of colour in the triphenylmethane 
series, and the mechanism of the formation of 
sugar in the plant, were valuable contributions to 
theory, and his well-known “ Spannungs Theorie 
was a brilliant conception of real value in con- 
nection with stability in ring structures. 

. It was Baeyer *s habit to adjourn to his private 
laboratory directly after his early-morning lecture, 
for perhaps an hour, in order to carry out any 
experiments, which had occurred to him after the 
close of the previous day’s work and to discuss 
the day’s programme with his assistant. He would 
then walk through the research laboratories and 
talk over any difficulties with those with whom he 
happened to be working, and with others whose 
work happened to interest him. Baeyer ’s custom 
was to work himself with comparatively few of 
those engaged in research in his laboratories, 
and he left to the Privatdosenten almost entirely 
the supervision of the Doctorarbeiten. 

Unless something of real interest had happened, 
it was usual for those working with him to tell 
him at once that there was nothing to report, and, 
in this way, Baeyer frequently made, the tour of 
the large laboratories so rapidly that he was back 
in his private laboratory sOon after eleven o’clock, 
and the whole of the rest of the day was spent at 
his own work. His private laboratory — a large 
and very well lit room — usually contained, besides 
one private assistant, some other researcher in 
whose work he was specially interested, and it 
was not unusual for such a student to remain in 
the private laboratory for weeks at a time. Such 
an experience was, of course, of the utmost value 
to those who were fortunate enough to enjoy the 
privilege ; in such circumstances it was impossible 
not to be profoundly influenced by the skill, 
patience, and resource with which the experi- 
mental difficulties of so many intricate problems 
were gradually overcome. His equipment for 
research consisted alm.ost entirely of test-tubes 
and glass rods, and it rarely happened that he 
used anything larger than quite small beakers and 
flasks. Large wooden racks containing hundreds 
of test-tubes were dlways at hand, and it used to 
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be said that these test-tubes, after the usual wash, 
were subjected ” to a further cleaning', first with 
alcohol, and then with distilled water, Baeyer 
always insisted that the occurrence of a chemical 
change can be more easily observed and its course 
more closely, followed with small quantities of 
material and the aid of a test-tube and glass rod 
than by the elhployment of a hundred grams of 
substance and large fiasks or beakers. That this 
vie\y was undoubtedly correct is demonstrated not 
only by the brilliant results which Baeyer himself 
achieved with such simple means, but even more 
conclusively by the fact that his pupils, if perhaps 
reluctantly at first, all ultimately adopted his 
method of work. There can be no doubt that the 
discovery and careful characterisation of so many 
substances, and the publication of so much im- 
portant work covering such a wide field, would 
not have been possible had not Baeyer early 
acquired the habit of working with small quanti- 
ties of material. 

Baeyer’s immense power of work is shown by 
the fact that, until his eightieth birthday, he 
delivered his usual lectures on five mornings of 
each week and continued to experiment in his 
laboratory with his usual unflagging energy. Had 
the war not robbed him of his private assistant 
and laboratory staff, it is probable that he would 
have gone on even longer. He confided to one of 
his intimate friends that /work in the laboratory 
gave him as much pleasure after fifty years’ toil 
as at any time during his career, and to the last 
he took the greatest interest in any developments 
in the domain of natural science which were 
brought to his notice. It is well known that he 
viewed with disfavour and apprehension the grow- 
ing domination of military power in Berlin and 
Prussia generally, and it was mainly, no doubt, 
for this reason that he refused to accept the invita- 
tion to Berlin on the death of Hofmann. 

Adolf Baeyer was born on October 31, 1835, in 
Berlin, and he spent his early life in the house 
(242 Friedrichstrassc) of his grandfather, which at 
that time was a centre of the literary life of Berlin, 
and it thus came about that Baeyer was brought 
up in a literary atmosphere. He always referred 
to this early intimate contact with literature with 
pleasure, and considered that the love for litera- 
ture which he acquired in those days was of great 
service to him throughout , his later career. 
Baeyer’s chief interest in these early days seems 
to have been for botany and in living things 
generally, and his first contact with chemistry was 
on his ninth birthday, when his father gave him 
a copy of Stdekhardt’s ** Schule der Chemie.” 

In his “ Erinnerungen aus meinem Leben,” 
which he wrote for the celebrations organised in 
connection with his seventieth birthday, he tells 
us that he converted a passage in the house into 
a small laboratory, and there carried out the usual 
dangerous and unpleasant experiments associated 
with early youth. It was during this time that he 
made his first discovery, that of the double salt, 
CuCOgjNajCOjjHjjO. The activity of the small 
laboratory does not seem to have been altogether 
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appreciated, and the poet, Paul Heyse, who was 
a frequent visitor at the house, had reason to 
protest : 

Es stinkt in diesem Hau.s gar sehr 

Das kommt vom Adolf Baeyer her. 

When he entered the university Baeyer seems 
at first to have entirely forsaken his chemical 
experiments and to have devoted himself to physics 
and mathematics; but the interest in chemistry 
soon returned, and in 1856 he entered Bunsen’s 
laboratory at Heidelberg. After studying the 
methods of analysis in this famous laboratory for 
a year, he came under the influence of Kekul6y 
whom he afterwards followed to Ghent, and whom 
he always considered was his real teacher. 

Baeyer obtained the Ph.D. degree in 1858; his 
dissertation, “ De arsenici cum methylo conjunc- 
tionibus,” presented and printed in Latin, was a 
difficult and important piece of accurate work and 
a great achievement for so young an investigator, 
especially as it was commenced and carried out 
entirely on his own initiative. In the spring of 
i860 Baeyer returned to Berlin and became Privat- 
dosent at that university, but in the same year he 
was appointed teacher in organic chemistry in the 
Gewerbe Institut, an institution which later de- 
veloped into the Berliner Technische Hochschule. 
The foundations of many of Baeyer’s most im- 
portant researches were laid during the next few 
yearsr, for we find him publishing paffcrs on the 
uric acid group, mellitic acid, isatin and indigo, 
the reduction of benzene carboxylic acids, acetylene 
derivatives, etc., subjects which later developed 
into t^ie classical memoirs with which his name is 
so intimately associated. Among the distinguished 
workers who were attracted to Baeyer’.s. laboratory 
during this time we find the names of Graebe, 
Liebermann, Nencki, and Victor Meyer, and it 
was in 1866 [Annalen, cxl., 295) that the method 
of reduction by distillation with zinc dust was 
elaborated which enabled Graebe and Liebermann 
to demonstrate that alizarin is a derivative of 
anthracene, and thus to proceed with the synthesis 
of this important colouring matter. 

The next stage in Baeyer’s career began in 1872, 
when he was appointed professor of chemistry in 
StrasburcT, and it was here that he numbered 
among his pupils Emil and Otto Fischer and 
H. Caro, and produced many papers, of which 
those dealing with the phthaleins are probably the 
most important. Baeyer stayed in Strasburg for 
three years, and then proceeded in 1875 to Munich, 
where he remained for forty years, and it was in 
the Munich laboratories that most of his famous 
researches reached maturity. 

It is impossible to mention even the titles of 
the long series of papers which appeared with 
such regularity during this long period, and are 
.so well known to every student of chemistry. 
Mention may, however, be made of his researches 
on the phthaleins, the reduction of the phthalic 
acids, the constitution of benzene, indigo and its 
derivatives, and last, but not least, the re.searches 
on the polyacetylene derivatives, which are marvels 
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of experimental skill and have perhaps never been 
sufficiently appreciated. 

His later researches were concerned with the 
peroxides, the constitution of Caro's acid, and par- 
ticularly with the constitdtion of the oxonium salts 
and of the coloured derivatives of triphcnyl- 
methnne, and his last research, published in 1911 
togfether with }ean Piccard, was on the oxonium 
salts derived from dimethylpyrone {Annalen, 
ccclxxxiv., 208, 224). 

W. H. Perkik. 

NOTES. 

The announcement made by the Admiralty on Satur- 
day that “an attack was made on our vessels patrol- 
ling the Belgian coast by an electrically controlled 
high-speed boat ” (which was destroyed in the attempt) 
recalls the various suggestions and experiments made, 
ever since Hobson’s “bottling” exploit at Santiago, to 
devise an unmanned craft capable of being steered for 
attack from a safe distance. Brennan’s wire-con- 
trolled torpedo was a clumsy device compared with the 
radiotelegraphic control worked out by J. H. Ham- 
mond in America, and tested before the present war 
commenced. There is no doubt that it is possible to 
construct a craft steered by wireless which will attack 
and hit a target two or three miles off. The difficulty 
of seeing the craft at such distances from the steering 
station can be overcome at night by attaching to it 
a light directed backwards and invisible from the 
target. But the main obj5;ction to wireless control is 
that it can be “jammed” by the enemy. To meet 
this difficulty* it has been proposed to use a selenium 
control actuated by a searchlight. There is little 
doubt that this can be successfully worked over a 
range of several miles, but here again the objection 
is that something must emerge and be illuminated, 
and that this something is liable to destruction by the 
enemy. The question resolves itself into one of adapt- 
ability to exceptional circumstances. It will be in- 
teresting to learn which of the various possible con- 
structions has been adopted by Germany. The Press 
Association is authorised lo state that four electric- 
ally controlled boats have already been destroyed. The 
boat destroyed last week had a petrol engine, was 
electrically controlled from the land, and was convoyed 
by an aeroplane. 

.\n article of considerable length upon the stabilisa- 
tion of aeroplanes and ships by means of the 
gyroscope appears in La Nature for October 20. 
The apparatus designed by Sperry for these purposes 
is described in some detail. The af^lication to the 
case of ships and the superiority of Sj^rry’s stabiliser 
to that of Schlick are fairly well known, but the applica- 
tion to the aeroplane is perhaps less familiar and 
deserves a word of comment. The claims made for 
the apparatus are that it relieves the pilot of all control 
except that of the rudder,' and that the machine will 
continue to fly for almost any length of time at the 
attitude for which the gyro controls are set. But this 
is also true of an inherently stable machine, and in- 
herent stability can be obtained without any addition 
of weight and without any increase of head resistance 
such as that due to the windmills which drive the 
servo-motor and generator of the Sperry afwaratus. 
The Sperry stabiliser may be of some utility tor large 
aert^Ianes used for commercial purposes or Itmg 
passenger flights, but it is certainly not required for 
military aircraft. One of the greatest necessities for 
the mifitary machine is flexibility of control and ability 
to, execute manoeuvres, such. as. looping^ spinning; and 
ijtteep nose-diving. For such a machine the Sperry 
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stabiliser is worse than useless; indeed, the construc- 
tion of the apparatus appears to be such that looping 
the machine would completely derange the adjustment. 
The additional weight of the apparatus and the extra 
head resistance involved are serious drawbacks to its 
I use in any machine, and the great complexity of its 
mechanism is antagonistic to the best principles of 
aeroplane design-^simplicity and directness of control. 

The Journal of the Royal Society of Arts for Octo- 
ber 19 contains an extensive extract from Capt. B. C. 
Hucks’s paper entitled “A Further Three Years’ Fly- 
ing Experience,” which was read before the Aero- 
nautical Society last June. This paper is an exceed- 
ingly interesting one, coming from such an experienced 
pilot, and contains many points of scientific interest. 
Possibly the most interesting of these is the question 
of flight in a cloud, or when the earth is not visible. 
Capt. Hucks vividly describes his own experience of 
such flights, and states that in gusty weather it is 
exceedingly difficult to keep the machine on a straight 
path, and that once control is lost it is almost impos- 
sible to regain it until out of the cloud. The air- 
speed indicator and other instruments fitted do not 
give sufficient indication of the machine’s actual 
motion through space, and Capt. Hucks suggests that 
.some in.strument should be fitted which shows a line 
fixed in space, whatever be the motion of the machine. 
Such an instrument must apparently depend either on 
the earth’s magnetic field or on gyroscopic action, and 
the latter seems the more promising. The chief diffi- 
culty in designing an instrument of this kind is to 
render the supporting gimbals sufficiently frictionlcss, 
as friction will cause the gyroscope? to deviate from 
its initial position. It sec?ms doubtful if an instru- 
ment can be made for continuous use throughout a 
long flight, but it should be quite possible to design 
one for intermittent use. The instrument could be set 
with the gyro axis in some definite direction, such as 
the vertical, when the machine was flying normally, 
and then set free when a cloud was encountered. The 
gyro would maintain its direction sufficiently well for 
a short time, and could be reset whenever an oppor- 
tunity afforded. Such an instrument should prove an 
interesting problem in design for the scientific inven- 
tor, and would undoubtedly be a valuable addition to 
the instrument board on an aeroplane. 

We notice with much regret the announcement of 
the death on November 4, at forty-five years of, age, 
of Mr. W.. Duddell, F.R.S., C.B.E., past-president 
of the Rbntgen Society and of the Institution of Elec- 
trical Engineers. 

We regret to announce the death on November a, 
at seventy-two years of age, of Sir David C. MeVaii, 
professor of clinical medi^ne in St. Mungo’s College, 
Glasgow, from 1889 to 1906, and author of a 
number of publications on physiological subjects, espe- 
cially on diseases of the heart and lungs. 

The following is a list of those who have been re- 
commended by the president and council of the Royal 
Society for election into the council at the anniversary 
meeti^ on November 30 : — President, Sir J. J. Thom- 
son; Treasurer, Sir A. Kempe; Secretaries, Prof. A. 
.Schuster and Mr. W. B. Hardy; Foreign Secretary, 
Prof. W. A. Herdman; Other Members of the Coun- 
cil, Dr. H. K. Anderson, Sir G. T. Beilby, Prof. G. C. 
Bourne, Prof. A. R. Cushny, Dr. M. O. Forster, Prof.*. 
P; F. Frankland, Dr. J. W. L. Glaisher^ Prof. B. 
Hopkinson, Mr. J. H. Jeans, Prof. W. H. Lang^, Major 
H. G. Lyons, Dr. W. H. R, Riyers, Prof. C. S,. 
Sherrington* Prof. R. J. Strutt, Mr. J. Swinburne, 
and Prof. W. W. Watts. 
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At the annual general meeting of the London Mathe- 
matical Society, held on November i, the president 
announced the award of the de Morgan medal to Prof. 
W. H. Young, and stated that, owing to Prof.^Young's 
absence from England, the medal would be given into 
the charge of the Master of Peterhouse. The follow- 
ing were elected as council and officers for 1917-18 : — 
President, Prof. H. M. Macdonald; Vice~Presidents, 
Prof. H. Hilton, Prof. E. W. Hobson, and Sir J. 
Larmor; Treasurer, Dr. A. E. Western; Secretaries, 
Dr T. J. I ’A. Bromwich and Mr. G. H. Hardy; Other 
Members of the Council, Prof. W. Burnside, Dr. S. 
Chapman, Mr. A. L. Dixon, Miss H. P. Hudson, 
Mr. A. E, Jolliffe, Mr. J. E. Littlewood, Prof. A. E. H. 
I.ove, Major P. A. MacMahon, and Prof. J. W. Nichol- 
son. 

There is a widespread feeling of regret among 
metallurgists and chemists at the death ot Mr. G. T. 
Holloway, which occurred, after a long and painful 
illness, on October 24. Mr. Holloway entered the 
Royal College of Science in 1881, and obtained the 
associateship in chemistry in 1884. He was assistant- 
demonstrator in chemistry in the college from 1884 to 
1886. He spent some time in Newloundland, and, 
returning to England, established a practice as 
analytical iind consulting metallurgist in Chancery 
Lane. This practice was afterwards transferred to 
testing works and laboratoipes in Limehouse, and the 
business conducted in the form of G. T. Holloway, 
Ltd. He specialised in some of the less common 
metals, and few had more knowledge of their occur- 
rence or methods of treatment. Mr. Holloway was 
a fellow of the Institute of Chemistry and a member 
of various other societies. He was specially interested 
in the Institution of Mining and Metallurgy, on the 
council of which he served for many years. He had 
considerable experience as an examiner, having acted 
in this capacity for the University of Birmingham, the 
Institute of Chemistry,* and other bodies. His most 
recent work, and that perhaps by which in future he 
will be best known, was the chairmanship of the 
Canadian Government Commission on nickel. The 
report of this commission has been issued during the 
present year, and will long be a standard of reference 
and a model of what such reports should be. Handi- 
capped from the first by pecuniary circumstances, per- 
manent lameness, and a weak constitution, he had a 
remarkably clear intellect and a charming personality. 
He lived to accomplish more than many men who 
had all the advantages which he lacked. For one who 
found all physical effort a trial he was wonderfully 
active and had travelled considerably. 

Prof. Dastre, whose death was announced in 
Nature of October 25, was one of the most distin. 
guished pupils of the great physiologist, Claude 
Erhard. Another pupil, Paul Bert, succeeded 
Bernard in the chair of "physiology at the Sorbonne, 
and, on Bert’s death in 18^, Dastre was elected to 
the post. Portraits of all three of these noted men 
are. to be seen in the well-known picture by Lhermitte, 
in which Dastre is represented as taking notes of an 
experiment shown by Bernard to a number of his 
friends. Dastre was for many years one of the editors 
of the Journal de physiologic et de pathologic gihirede, 
and his kindness in offering to Physiological Abstracts, 
on its foundation, the free use of the excellent abstracts 
■published in his journal was much appreciated by 
British physiologists. His work in research covers a 
wide field, both in chemical and in what is SMnetimes 
called ’’experimental” physiology, but that done in 
conjunction with Prof. Morat on me vasomotor system 
of nerves is perhaps best known. In this work the 
Existence of vaso-dilator nerves was shown to be more 
general than had previously been' supposed, arid much 
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new light was thrown on the functions of the sym- 
pathetic nerves. Allied to these problems we find ex- 
periments made in order to elucidate the relations be- 
tween the nervous regulating mechanism of the heart 
and the functions of the muscular structure itself. A 
number of papers was published relating to the diges- 
tion and metabolism of fats and sugars. The part 
played by the bile in the digestion and absorption of 
fats was pointed out. Of other important work, the 
rapid accommodation of the vascular system to the 
injection of large amounts of saline solutions and the 
method of mixed anaesthesia with morphine and chloro- 
form may be mentioned. Contrary to general opinion 
at the time, Dastre showed that expired air does not 
contain any toxic substance. He also devoted some 
attention to the more morphological problems of 
I embryology. 

Mr. Worthington G. Smith, whose death was 
announced in Nature of November i, was a man with 
varied interests and a broad outlook. A good towns- 
man (he was the first Freeman of Dunstable to be 
elected since the foundation of the borough by Henry L), 
a keen politician, originally by profession an architect, 
a draughtsman and engraver, an antiquary of note, 
he was also among the first botanical artists in black 
and white, and an admitted authority on the larger 
British fungi. At the age of twenty-three he gave up 
the practice of architecture in favour of book illustra- 
tion, and for many years drew architectural subjects 
for the Builder. Plant-forms, and especially the 
larger- fungi, had attracted him, and in 1867 he drew, 
lithographed, and described two large coloured sheets 
of “ Edible and Poisonous Mushrooms ” for Mr. Hard- 
wicke, the publisher. In 1869 he w'as discovered by 
Dr. Maxwell Masters, and from (then onwards for 
nearly half a century supplied the drawings of new or 
noteworthy plants with which readers of the Gardeners* 
Chronicle are familiar. To his training as an archi- 
tect we doubtless owe the sharp, clear accuracy of his 
drawings and his careful attention to detail. In 1884 
was published his ” Diseases of Field and Garden 
Crops,” chiefly such as are caused by fungi, written 
and illustrated by himself. A beautiful memorial of 
his work on the larger fungi is exhibited in the botan- 
ical gallery at the Natural History Museum in the form 
of more than a hundred large sheets of coloured draw- 
ings of our British species. His ” Synopsis of British 
Basidiomycetes,” published by the^ trustees of the 
British Museum in 1908, is descriptive of these draw- 
ings. His ‘‘Guide to Sowerby’s Models of British 
Fungi ” (British Museum, 1891) is a capital little hand- 
book on the larger species. Many of his^ drawings 
have been acquired by the. museum, including a fine 
series illustrating the larger British fungi. Wbrthing- 
ton Smith was a fellow of the Linnean and various 
other societies, and in 1903 he was elected president of 
the British Mycological Society. The Royal Horticul- 
tural Society showed its appreciation of his work by 
several awards, including the Knightian gold medal in 
1895 for his researches into the life-history of the 
potato-disease fungus. An .appreciation of Worthing- 
ton Smith’s work, with an excellent portrait, forms the 
leading article in the issue of the Gardeners* Chronicle 
for November 3. 

The trustees of the British Museum have issued three 
more of the useful pamphlets (Nos. 4, 5, and 6) of the 
’’Natural History Economic Series.” These describe 
mosquitoes, the bed-bug, and species of Arachnida and 
Myriopoda injurious to plan, and are written respec- 
tively by Mr. F. W. Edwards, Mr. Bruce F. Cum- 
mings, and Mr. Stanley Hirst. The outward form, 
life-histories, and habits of the various creatures are 
clearly described, with good figures and some practical 
advice for the destruction of pests. Most readers of 
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the last-named pamphlet will be surprised to learn of 
the number of species of centipedes and millipedes 
which are recorded as accidental inhabitants of the 
human intestine. 

The extreme severity of the winter of 1916-17 levied 
a heavy toll on the birds throughout the British 
Islands, and it seems to have borne no less heavily on 
our native flora. Not even Ireland escaped. Mr. 
C. B. Moffat has already placed on record a number 
of observations as regards the birds of Ireland, and he 
now follows these up with a similar survey of the 
havoc wrought among the native plants of Co. Wex- 
ford. In the Irish tTaturalist for October he tells us 
that at least five species of plants have been so reduced 
that it seems doubtful whether they will recover their 
former plenty. These are the weld (Reseda luieola)^ 
pale-flowered flax (Linum angustifolium), fleabane 
(Pulicaria dysenterica), greater broomrape (Orobanche 
inajor)f and the lesser broomrape (O. tnittor). 

A VALUABLE and illuminating summary of what is 
known of the habits and migraitions of Chimaerae off 
the Scandinavian coasts and the northern waters of our 
own shores is given by Prof. D’Arcy Thompson in the . 
Scottish Naturalist for October. Though his survey I 
includes two species, Chimaera monstrosa and C. 1 
mirahilis, his remarks are mainly concerned with the | 
former species. Hitherto it has been generally sup- 
posed that this spawned only in deep water, but it is 
now shown to ^awn off the Norwegian coasts in 
shallow water in winter-time, and to migrate to the 
depths during spring and summer. Prof. Thompson 
is disposed to regard these migrations as governed by 
temperature rather than by the search for food ; for the 
species shows a partiality for cold or cool water, and 
while in general it finds this optimum temperature in 
the deeper waters outside the continental shelf, so also 
it finds it in winter, but then only in the shallow 
coastal waters of Norway. Many gaps, however, in our 
knowledge of these migrations yet remain to be filled ; 
for it is pointed out that from its occurrence more or 
less all the year round off the south-west of Ireland 
we are precluded from supposing that the various 
localities where the soecies has been found lie in one 
continuous and regular route of migration. We cannot 
correlate what we know of it in Norway, in the northern 
North Sea, and off the Hebrides with what we know 
of it in the Bay of Biscay, the south-west of Ireland, 
and the Far6e Channel. It seems, on the whole, prob- 
able that in its rrore southern and more western 
habitats the habits of the species are different, from 
those in the north ; that it is here confined to 
deeper waters, but that it tends to resort periodically 
to still deeper parts of the ocean, wh€!re it chiefly 
spawns. 

Dr. J. D. F. Gilchrist has sent to us a note on 
luminosity in South African earthworms. He refers to 
the Rev. Hilderic Friend’s interesting letter in Nature 
(vol. xlvii., 1893, p. 462) foi* earlier records, and states 
that other cases have been noticed since then. 
Opinions are, however, divided as to the source of the 
phosphorescence, the latest suggestion being that it is 
due to luminous fungi. During a dark and damp even- 
ing Dr. Gilchrist observed bright patches on the ground 
in a pinewood on the slopes of Table Mountain. These 
were traced to earthworms, specimens of which wjien 
dug up discharged a viscid luminous fluid from the 
mouth, and usually from the anus as well. Phos- 
phorescent patches seen on the body were attributed to 
portions of this discharge, perhaps scattered by the 
movements of the worm ; but they ;may have been due to 
^mething given out from an injury to the body. The 
<piminous discharge contained numerous nucleated, 
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granular cells, some of which showed active move- 
ments, and resembled Gregarines. Dr. Gilchrist 
thinks he has found sporoblasts and spores which 
confirm this view of their nature. The proof that 
the cells were luminous was obtained by examining 
them under the microscope, in a dark room, by means 
{ of their own light. The fluid containing them, when 
dried at 60° C., recovered its luminosity when 
I breathed on or otherwise moistened. A useful survey 
I of what is known in regard to the production of light 
j by animals will be found in papers by Prof. U. Danl- 
' gren, referred to in recent volumes of Nature (voL 
xcvii., p. 146; vol. xeix., pp. 191, 430). 

With the continued improvement of cytological 
methods our knowledge of the minute details of the 
growth and maturation of the germ-cells is constantly 
increasing. At first attention was focussed upon the 
remarkable changes undergone by the nucleus and the 
mechanism of nuclear division during these processes^ 
with results which are now well lAiown to every 
serious student.. More recently a large amount of 
laborious research has been devoted to the behaviour 
of the cytoplasm and its various inclusions — mito- 
chondria, macromi'tsosomes, micromitosomes, acro- 
blasts and acrosomes, to mention only some of the 
numerous terms employed by recent investigators. The 
story of the behaviour of these enigmatical bodies is 
scarcely less remarkable flhan that of the behaviour 
of the nucleus, and may well be regarded as affording 
some justification for the view that the cytoplasm 
plays an important part in the transmission of in- 
herited characters. To those who have not follcwcd 
the gradual elaboration of this story by various writers 
a memoir in the current number of the Quarterly 
Journal of Microscopical Science (vol. Ixii., part 3), by 
j Mr. J. Bront4 Gatenby, will come ^most as a revela- 
i tion. It deals with the cytoplasmic inclusions of the 
I germ-cells in Lepidoptera, a subject which is far too 
* complex to be adequately summarised in this place. 

I This memoir is a veritable triumph of microscopical 
i technique, and the numerous figures by which it is 
; illustrated -are remarkably beautiful and convincing. 

I As a clear exposition of the latest views on the subject, 

' as well as for the sake of the new. results which it 
deals with, it should meet with a hearty welcome from 
all biological students. 

Agricultural problems are largely represented in 
I recent numbers of the Atti dei JJneei. Thus Prof. 
Alfonso Splendore (vol. xxv., 2, p. 12) describes re- 
searches on the bacterial parasites of the field mouse 
' (Patymys) with a view to their application to the 
' extermination of these pests. The parasitic fungi 
' which give rise to the so-called “ink disease" in 
chestnut trees are discussed by Dr. L. Petri in the 
same number. Dr. Mario Topi (vol. xxvi., i, p. 4) 
gives statistics showing the effect of arseniate of lead 
and tobacco in destroying the larvae of the Tineae, 
which attack vines. Dr. Benjamino Peyronel (vol. 
xxvi., p. 9) describes a potato disease new to It^ly, 
due to the fungus Sjtondylocl odium atrovirens, which 
was first discovered in Vienna on the tubers of pota- 
toes in 1872, and described by . Johnson as 
occurring in Ireland in 1903. It would appear, how- 
ever, that though this fungus is difficult to destroy 
chemically, its effects on the tubers are mainly super- 
ficial. In a later number (vol. xxvi., p. 11) Prof. Vit- 
torio Peglion discusses the Peronospora of the hemp 
(P. cannabina), which is referred to a new subgenus, 
an4 of which the life-history is still in doubt. 
The same writer, in a later number (vol. xxvi., i, 
p. 12) discusses the gummy fungus which is at 
present threatening the apricot trees id Emilia, and it 
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referred to the genus Sclerotinia. It appears to attack 
the flower, fruit, and all parts of the apricot. 

The October number of the Journal of the Board of 
Agriculture contains several articles of interest relating 
to seeds. A summary is given of the more generm 
measures taken by the Governments of British 
Dominions and of foreign countries with the ob^ct 
of eradicating weeds and providing pure seeds. The 
summary deals mainly with measures for the preven- 
tion of the importation of weed seeds, restrictions on the 
internal sale of seeds, and control stations for analyses 
of seeds. It is of interest to note that the reproach 
that England is almost the only important country 
having no adequate seed regulations and no official 
seed-testing station is about to be removed, as it is 
announced that an official seed-Jtesting station for 
England and Wales is Ixung organised at the Food 
Production Department. The station will .'be under 
the direction of Mr. R. G. Stapledon, adviser in agri- 
cultural botany to University College, Aberystwyth. 
Other articles in the same number deal with seed 
production in Canada and economy in the use of 
vegetable seeds. The latter is published separately 
as Food Production Leaflet No. 8, copies of which 
may be obtained gratis on application to the Board. 

The disadvantages of the various thermometric 
scales in use is raised by Mr. A. Mc.^die, director of 
the Blue Hill Observatory, in a paper in the Geo- 
graphiccd Review for S^tember (vol. iv., No. 3) 
entitled "The Passing of the Fahrenheit Scale.” The 
growing study of the upper air and the structure of 
the atmosphere has led, at least in America, to a^ tend- 
ency to use the Absolute scale, instead of the Centigrade 
or Fahrenheit. The chief advantage of the Fahrenheit 
over the Centigrade and Absolute scales is the smaller 
divisions, which give the readings more definite- 
ness. In order to combine this feature with the ad- 
vantages of the Absolute scale Mr. McAdie proposes a 
new scale, for which he has found no name. Zero is 
the same as in the Absolute scale ( — 273-02° C.), and 
freezing point is 1000. The divisions are considerably 
smaller than on the Fahrenheit scale, there^ are no 
minus signs, and there is a fundamental difference 
between readings above and below freezing point, to 
cite only some of the merits which the author claims 
for his new scale. 

The weakest part of school geography as a rule lies 
in the teaching of climate. Broad generalisations 
based on the general laws of physics, but fallacious 
in their application, mar the treatment of the subject 
in almost all school books. We welcome, therefore, 
an article by Mr. B. C. Wallis on the monsoon in the 
School World for October (abridged from an article 
written for Indian Education). In this article Mr. 
Wallis sets out the facts of the monsoon and the 
incidence of the monsoon rains, wisely refraining from 
any attempt to explain the phenomena. He gives five 
rainfall areas for India, each marked by rainfall in- 
tensity at one or other period of the year, and indi- 
cates the major portions of each^ without vainly 
attempting to find precise boundaries. The article, 
which we notice is not copyrighted,^ should be most 
useful to teachers and students in its clear present- 
ment of facts and its absence of any striving for 
false simplicity. . Incidentally, it is hoped that it will 
help to kill the lon<»-established myth of the monsoon 
as gigantic land and sea breezes based on the heating 
ana cooling of Central Asia. This fallacy is still cur- 
rent in school geography, despite repeated attempts 
by the late Prof. .Herbertson to dispel it in his many 
text-books-. 
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A REPORT of the Fernley Observatory, Southport, 
with the meteorological results for the year 1916, under 
the directorship of Mr. Joseph Baxendetl, meteorologist 
to the corporation, has'bi^n issued by theioounty borough 
of Southport. The observations are carried out with 
the greatest care, and the instruments and their posi- 
tions are such as to render the results of the highest 
possible value. Close contact has been kept with the 
Meteorological Office, and detailed observations ax^ 
supplied for the various official reports. In the statis- 
tical tables the new units of measurement are given, as 
well as the old. A new table is given which shows 
the amount, duration, and intensity of rainfall for each 
eight points of wind direction. For the year 1916 the 
largest amount of rain fell with south-west and south 
winds, the measurement being six times as great as 
with a north wind. The duration of rainmll was 
greatest with south-west, west, and south-east winds. 
A ‘‘discontinuity” in the amount of rainfall for the 
several months of the year is shown by the series of 
observations. During the twenty-six years from 1871 
the average rainfall for July is given as 3-64 in., whilst 
during the subsequent nineteen years it was only 
2-2 1 in. ; September in the earlier series has 3-46 in., 
and later only 2*38 in. The later series of observa- 
tions shows that all the months July to November have 
become drier, whilst six out of seven of the remaining 
months, December to June,' have actually become 
wetter. Older records in the district show the change 
in the character of the weather to be subject to periowc 
variation. 

Recent writers on the subject of optical glass have 
shown a tendency to assign the whole of the credit 
fpr the introduction of the newer materials like 
baryta, magnesia, and the phosphates into glass- 
making to Abbe and Schott, of Jena. In an editorial 
note in the British Journal of Photography for Octo- 
ber 19 it is pointed out that baryta has been used in 
glass-making since 1830, and that both Fraunhofer 
and Faraday made boro-silicate glass, Schroeder made 
magnesia glass, Mais used zinc oxide, both Harcourt 
and Stokes made phosphate glasses, w’hile French 
glass-makers have used thallium and fluorides for 
some time. The journal claims that some of the 
credit for the introduction of the newer materials now 
used in glass-making should be given to these pioneer 
workers. 

What is called the "uniform movement” of flame 
occurs when an inflammable mixture of gases is 
ignited at the open end of a horizontal tube closed 
at the other end. Messrs. W. A. Ha ward and 
S. G, Sastry (Journal of the Chemical Society, 
September, 1917) have determined the speeds 
of this uniform movement in mixtures of acety- 
lene and air. When these speeds (obtained 
with a glass tube 12 mm. in diameter) are 
plotted against the percentages of acetylene, a curve 
is obtained which rises rapidly /rom 3 per cent, of 
acetylene to a n\aximum at 8-ro per cent., and then* 
falls more slowly to 20 per cent, of acetylene. Mix- 
tures richer than the last in acetylene deposit soot 
when burnt, and the propagation* of flame is slow. 
There is a gradual flattening of the curve towards 
the limits of inflammability, as in other inflammable 
mixtures. Previous experiments with mixtures of 
acetylene and air, by Le Chatelier, led him to depict 
the results by a curve consisting of three straight 
lines, the first to a maximum at 10 per cent, of 
acetylene, the second falling from this maximum, and 
the "third (from 20 per cent, acetylene to the limit of 
inflammability) corresponding with combustion with 
a fuliginous flame. As stated, the authors obtained a 
smooth curve not consisting of straight lines. 
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OUR ASTRONOMICAL COLUMN. 

The Meteokic Shower of October. — Between 
October 13 and 28 last, inclusive, observations were 
obtained at Bristol on fourteen nights, and 197 meteors 
were seen in twenty-three hours of watching, chiefly 
before sunrise. Fifty-six of the meteors recorded be- 
longed to one or other of the two principal displays 
of the October epoch near $ (jeminorum (98“ + 14'^, 
thirty-two meteors) and v Orionis (92'^+ 15°, twerTty- 
four" meteors). The former was also the stronger 
shower in 1916, and in some previous years, though in 
1877 and 1887 the Orionids formed by far the richer 
display. Of the minor showers the most active were 
at 42^" + 20° in Aries, and 163*^ + 59® near fi I'rsae 
Majoris. 

Two fireballs have been recently observed with suffi- 
cient completeness to allow their real paths to be 
ascertained, viz. 

(1) October 18, 2h. 15m. a.m., radiant 90°+ 16® 
height seventy-two to forty-seven miles over Lincoln- 
shire. 

(2) October 23, 7h. 33m. p.m., radiant 42® + 20®, 
height sixty-five to thirty-three miles from over North 
Sea to west of Scarborough. 

Galactic Condensation of Stars. — Expressing 
galactic condensation as the ratio of the number of 
Stars per unit area at 5® galactic latitude to the num- 
ber at 80®, Kapteyn found values ranging from 2 8 at 
the ninth magnitude to 27-7 at the sixteenth. The 
relatively large value for the very faint stars did not 
appear in Chapman and Melotte’s discussion of the 
Franklin-Adams plates, but it has since been subsitan- 
tially confirmed by work with the 60-in. reflector at 
Mt. Wilson. A further investigation of this question 
has been based by Dr. F. H. Seares on the counts of 
nearly 6oo,o(k) stars which have been collected by 
.Prof. Turncr (Astrophysical Journal, vol. xlvi., p. ii 7 )- 
The galactic condensation deduced from these is in 
close agreement with the results obtained by Kapteyn. 
The variations of density with right ascension, h^'- 
ever, are not greater than the uncertainties affecting 
the results, so that no evidence was found for the 
spiral of obscuring matter derived by Prof. Turner 
from the same data. It would appear that Prof. 
Turner did not make sufficient allowance for the high 
galactic concentration of the faint stars. 

The Variability of B.D. +56 547®. — The variability 
of this star was first detected by Mr. J. Van dcr Bilt, 
and, at his suggestion, the photographic magnitudes 
have been determined by Messrs. Martin and Plummer 
from numerous plates taken at Dunsink in connection 
with a previous study of three other variables in the 
region of x Persei (Monthly Notices, R.A.S., vol. Ixxvii., 
p. 651).- The star has turned out to be of rather special 
interest, inasmuch as it shows an unexpected 
periodicity. The interval from maximum to maximum 
is about 704 days, and the range of variation is from 
magnitude 9 8 to 10 3. The other three stars resemble 
it in having a high colour-index, and are therefore 
probably in a similar physical condition, but these vary 
in the irregul.ar way which is characteristic of nearly 
all variables which are very red. 

The “Journal des Observateurs.” — ^The index to 
vol. i. and the first number of vol. ii. of this publica- 
tion have been received. The journal is especially 
noteworthy for communications relating to observations 
and ephemerides of minor planets and comets. The 
current issue gives ephemerides of "the planets (108) 
H<ecuba and (394) Arduina, together with observations 
of numerous planets made at 'Nice,, and of MelKsh’s 
comet ( IQ 17a) made at the Cape Observato^. ,The 
is M. Henry Bourget, director of the Observa- 
tory of Marseilles. 
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MILITARY AIRCRAFT AND THEIR 
ARMAMENT. 

A n article of considerable interest, under the title 
of “La Technique Allemande de I’Armement 
A6rien, ’ appears in La ISature for October 6 by Jean- 
Abel Lefranc. The author traces out the development 
of German aerial warfare, with particular reference 
to the armament of military aircraft. Victory in the 
air, he says, depends on two sets of factors — tactical 
and technical. Under the former head he places 
favourable time of attack, good position, powerful 
formation ; under the latter, armament, speed, flexibility 
of control, and altitude. To secure a good tactical 
position a machine must possess good technical factors ; 
for instance, good armament is useless unless a 
machine is fast enough to be able to challenge the 
enemy to battle. Nevertheless, the pilot counts for a 
great deal, and the ” Farmans ” of 1915 beat the 
“Aviatiks,” although the latter were fiister, better 
armed, and more flexible. M. Lefranc remarks that 
the relative importance of the technical elements de- 
pends on the purpose of the machine; for a battle- 
plane, he places them in the order speed, flexibility, 
armament, and altitude. The last attribute might be 
omitted, since a fast machine is always a good climber 
unless the landing speed is abnormally high. For 
slow and heavy machines designed for bombing, ii 
powerful defensive arm.ament is most essential. For 
night raiders radius of action, bomb capacity, and 
facility of landing are more important than armament. 
The speed of both French and German fighters varies 
from 100 to 120 miles per hour. These speeds could 
be higher but for the necessity of a reasonable landing 
speed and a good climbing rate. The heavy bombing 
machines fly at speeds from eighty to ninety-five miles 
per hour. Flexibility flas now developed almost with- 
out limit. 

M. Lefranc divides the period since the war com- 
menced into two parts. In the early days the import- 
ance of the mastery of. the air had not been fully 
appreciated, and aerial combats were rare. 'J'he chief 
use of aeroplanes was to obtain information as to the 
enemy’s position. The French machines, being of the 
“pusher” type, mounted the gun in front, and had a 
large “ dead angle ’’ behind, which was out of the range 
of fire of the gun. The German machines were mostly 
tractors and mounted their guns behind the main 
planes. They had the decided advantage that their 
“ dead angle ” was under the surveillance of the pilot. 
Early aerial fights were generally ineffective, and re- 
sulted in a few bullet-holes in the wings, mainly owing 
to difficulties of aim and the small quantity of ammu- 
nition carried. 

The later period of the war has produced three main 
types. The first type resulted from the design of a 
gun firing through the propeller and under the control 
of the pilot. Firing through the propeller may be 
achieved by fitting metal shields to the blades to pre- 
vent destruction by the bullets, but is better attained 
by automatic timing of the firing to miss the blades, 
as this need not interfere with the design of an efficient 
propeller. The second type, a heavier machine, mounts 
a rear gun on a turntable, in addition to that firing 
ahead mrough the propeller. In the third type, of 
which the 1916-17 Gotha is an example, twin pro- 
pellers are used, and both forward and rear guns have 
a wide angle of fire. There is also a third gun firing 
below the fuselage, as a defence against attack from 
below — & very vulnerable point in the older machines. 
This third type has no "“ dead angle,” but can bring 
one or other of its guns to bear on any point. One 
of the greatest difficulties of effective gun practice in 
the air is that due to error of aim resulting .from the 
relative movement of the two machines. Various 
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attempts to correct the aim by automatic sights have 
been made, but the most effective measure is to fire 
as many rounds as possible during the combat; hence 
the frequent duplication of a forward fixed gun. 

M. Ivcfranc concludes his article with a brwjf descrip- 
tion of the types of bullet used by the Germans. He 
mentions four types : the ordinary bullet, , the perforat- 
ing bullet for destroying the engines and metal parts 
of a machine, the incendiary bullet, and the explosive 
bullet. The article is liberally illustrated with slcetches 
and diagrams, and is well worthy of perusal. Any 
attempt to trace developments further than M. Lefranc 
has done would doubtless be censored ; indeed, some ten 
lines of the article in question have been censored as 
it is. Wc have, therefore, contented ourselves with a 
brief rdsumi of the most important points of the 
article, as they will doubtless be of interest to those 
who follow the progress of the scientific development 
of aircraft. 


REPORTS ON CLIMATES. 

A n interesting memoir on the climate of Bagdad 
(“Sul Clima di Bagdad”), by Prof. Filippo 
Eredia, appears in a recent issue of the Bollettino della 
Reale Societd Geografica Jtaliana, under the auspices 
of which a mission was dispatched in 1908, led by 
Dr. A. Lanzani. Prof. Eredia summarises the more 
salient features of this expedition’s work, and 
further utilises information given in various papers 
by Eliot, Hann, and Gilbert Walker. Bagdad is in 
lat. 33° 10' N., long. 44° 26' E., the height of the 
cistern of the barometer above sea-level being 
127 ft. The mean barometric pressure at 33° F. 
sea -level and lat. 45° is 29893 in., being highest, 
30- 149 in., in January, and lowest, 29543 in., in July, 
a variation in the monthly means of o-6o in. The 
mean annual temperature is 73*0° F., ranging from 
94*5° in July and August to 489® in January. The 
mean of the daily maxima is 86-o°, the mean monthly 
values ranging from 109-9° August to 59-5° in 
January. The mean of the night minima is 6o-i°, 
highest in July, 79-5°, and lowest in January, 38-10. 
The highest temperature recorded was 122°, and frost 
is not uncommon from November to February. The 
mean daily range of temperature varies from 33° in 
August and September to 20® in December. The 
relative humidity is 58, rising to 80 per cent, of 
saturation in December and January, and falling to 
38 per cent, in June. The mean cloud amount (over- 
cast sky— 100) is only 16, the extremes being 29 in 
March and 1 in July. Various authorities pkice the 
annual rainfall between 694 in. and 904 in., practically 
all of which falls between November and April. 
June, July, and .September are rainless, but slight 
showers have fallen in May, August, and October. 

A useful paper appears in the Bollettino d* Informal 
zione (Anno iv., N. 7“8-q) of the Italian Ministry 
for the Colonies, by Prof. Eredia, on the climate of 
Derna, an important commercial centre of Bengasi, 
situated in lat. 32° 45’ N., long. 22° 40' E. Some 
fragmentary data collated by previous writers is 
first summarised, but the greater part of the paper 
is taken im with a discussion of observations extend- 
ing from March, 1913, to December, 191^ made with 
a complete instrumental installatipn. The observa- 
tions made at 9 a.m., 3 p.m., and 9 p.m. are col- 
lected in ten-day periods for each of the three hours. 
The mean annual temperature is 68° F., of August, 
the warmest month, 78-3®, and of January, the coldest 
month, 57*4°. The extremes noted have been na° 
and ao°. The mean annual barometric pressure is 
^otiy 30 in , showing a range of 0-17 in. between 
December (the mrnith of highest pressure) and July 
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(the month of lowest pressure). The annual rainfall 
Is 7-94 in., of which 86 per cent, falls between Novem- 
ber and February. There are fifty-one days in the 
year with precipitation, July and August being rain- 
less. In spite of the small rainfall heavy downpours 
are occasionally observed. Thus 3-13 in. have fallen 
in two days, and three daily falls exceeding an inch 
have occurr^. The prevailing wind, except in De- 
cember and January, is north-west, one result of this 
being the remarkable steadiness of the relative 
humidity, which in no month differs ' appreciably from 
the annual mean of 62. The mean amount of cloud 
varies from 9 per cent, in July to 57 per cent, in 
February. 

Prof. Eredia discusses in vol. xxvi. of the Rendi- 
conte _ della R. Accadeniia dci Lincei the monthly 
variations of barometric pressure at twelve places in 
Italy, based on data for the thirty-five years 1881-191^. 
The maximum is in January and the minimum ini 
April at all stations. .\t Pesaro, Florence, Rome, and 
Lecce there is a well-marked secondary minimum in. 
July. The variation in the monthly means diminishes 
appreciably with latitude, the amplitude between the 
months of highest and lowest pressure being 0-07 in. 
less on the southern coasts than at northern inlan'd 
stations. Prof. Eredia also contributes a paper, ‘‘Le 
Brine in Italia,” to a recent issue of the Bollettino 
Bimensuale della SocietA Meteor. Ital., in which he 
Summarises the results of an investigation into thfr 
frequency of hoar frost in Italy. The mean monthly 
number of cases is given for fifty stations well dis- 
tributed over the country for the five months, Novem- 
ber to March, during the twenty years ending 1915.. 
The greatest number of cases is in January, closely 
followed by December. Pavia, in Lombardy, has an 
average of forty-one cases during the five months- 
under consideration, whilst at Naples the mean fre- 
quency is only 0-4. In most districts coastal stations- 
have a relatively small number of cases, as compared 
with inland stations contiguous. The distribution of 
pressure and also lo*;al conditions favourable to the 
production of hoar frost are discussed in considerable 
detail. The insertion of a small map showing the* 
position of the stations utilised would add much to 
the interest of Prof. Eredia ’s valuable investigations 
into various phases of Italian climatology. 

R. C. M. 

EVOLUTION OF THE PRIMATES. 

. W. K. GREGORY, of the American Museum, 
of Natural History, New York, has contributed 
to the Bulletin of that institution a series of studies on 
the ” Evolution of the Primates.” In part i. he re- 
views the theory of cusp-formation which was 
first formulated by Cope and afterwards elabo- 
rated and perfected by Osborn, and contends 
that all later discoveries have justified their 
supposition that the upper molars of primates 
^nd ^Iso of all typical placental mammals) are modi- 
fications of a common tri tubercular type, while the 
lotver molars are modifications of a “ tuberculo-sec- 
torial” form. In his opinion the similarity of the 
molar type in all forms of man and anthropoid, both- 
living and extinct, is a matter beyond dispute. 

In f>art ii. Dr. Gregory discusses the pnylogeny of 
the known anthrt^oid and human types. He regards* 
the chimpanzee and gorilla as man’s nearest allies, 
and, on the present evidence, thinks, the common stock 
from which all three arose may have been in existence 
during the Miocene period. His review of the dental 
characters of extinct anthropoids is most welcome. 
He cannot agree that the genus Sivapithecus, recently 
described by Dr. G. E. Pilgrim, of the Geological ' 
Survey of India, stands in the direct line of human. 
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ancestry. He supports his colleague, Dr. W. D. 
Matthew — in opposition to the view generally held in 
this country — in regarding the lower jaw of Eoan> 
thropus as that of a Pilt(fown chimpanzee associated 
by a curious chance with the Piltdown man in a pocket 
of gravel. We look forward to the appearance of 
parts iii. and iv. of Dr. Gregory’s studies, in which 
he proposes to review the phylogenies of the catar- 
rhine, or Old World, monkeys, and platyrrhine, or 
New World, monkeys and Lemuroids. 

HEREDITARY CHARACTERS IN RELATION 
TO EVOLUTION. 

P ROF H. S. JENNINGS, of the Johns Hopkins 
University, delivered a lecture on March 15 be- 
fore the Washington Academy of Sciences on “Ob- 
served Changes in Hereditary Characters in Relation 
to Evolution." This lecture, published in the Journal 
of that Academy (vol. vii., No. 10), consists of a 
discussion on the factors of evolution of such great 
interest that we have decided to print an abridgment 
so that readers of Nature may have the opportunity 
of studying and appreciating his arguments as set 
forth in his own words. The older school of biologists 
in this country will doubtless welcome-Prof. Jennings’s 
brilliant and ingenious interpretation of the recent 
work of American zoologists on genetics, so as to 
support the Darwinian interpretation of the evolu- 
tionary process. Prof. Jennings’s criticism cf Mr. 
Bateson’s British Association address (1^14) leaves the 
reader in doubt whether he has appreciate the view 
that the “loss and disintegration’’ in the germ-plasm 
are conceived by Bateson as the shedding of successive 
inhibitory factors the withdrawal of which leaves the 
hypothetical fundamental germ-complex free to pro- 
duce an increasingly complex result in the developing 
organism. 

The problem of the method of evolution is one 
which the biolt^ist finds it impossible to leave alone. 
Can we bring the facts which experimental work has 
brought out into relation with the method of evolu- 
tion ? 

What we may call the first phase of the modern 
experimental study of variation is that which cul- 
minated in the establishment of the fact that most 
of the heritabje differences observed between closely 
related organisms — -between the members of a given 
spfcies, for example — are not variations in the sense 
of alterations; are not active changes in constitution, 
but are permanent diversities; they are static, not 
dynamic. This discovery was made long ago by the 
Frenchman Jordan; but, as in the case of Mendelism, 
science ignored it and pursued cheerfully its false path 
until the facts were rediscovered in recent years. All 
thorough work has led directly to this result : that 
any species or kind of organism is made up of a 
very great number of diverse stocks, differing from 
each other in minute particulars, but the diy^sities 
inherited from generation to generation. This result 
has in recent years dominated all work on the occur- 
rence of variations ; on the effects of selection ; on the 
method of evolution. The condition is particularly 
striking in organisms reproducing from a single 
parent, so that there is no mixing of stocks ; I found 
it in a high degree in organisms of this sort which 
I studi^. Thus the infusorian Paramecium I found 
to consist of a large number of such heritably diverse 
stocks, each stock showing within itself many varia- 
tions that are not heritable.' Difflugia corona shows 
the same condition in a marked degree.* A host of 
workers have found similar conditions in all sorts of 
1 Tcnnlngs, t9oB-Ti. (See Bibliography.)-^ - * 

■a:-*:. > Jenningf, 1916. (See Bibliography.) 
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organisms. It led to the idea of the genotype 
(Johannsen), as the permanent germinal constitution 
of any given individual; it supported powerfully the 
conception of Mendelism as merely tlte working out of 
recombinations of mosaic-like parts of these permanent 
genotypes. The whole conception is in its essential 
nature static ; alteration does not fit into the scheme. 

This discovery seemed to explain 'fully all the 
observed effects of selection within a species ; but gave 
them a significance quite the reverse of what they 
had been supposed to have. It seemed to account for 
practically all the supposed variations that had been 
observed; they were not variations at all, in the sense 
of steps in evolution; they were mere instances of the 
static condition of diversity that everywhere prevails. 
Jordan, the devout original discoverer of this condi- 
tion of affairs, maintained that it showed that organ- 
isms do not really vary; that there is no such process 
as evolution; and, inde^, this seems to be the direct 
logical conclusion to be drawn. 

Now, this multiplicity of diverse stocks really repre- 
sents the actual condition of affairs, so far as it goes. 
Persons who are interested in maintaining that evolu- 
tion is occurring, that selection is effective, and the 
like, make a very great mistake in denying the e.xist- 
ence of the condition of diversity portrayed by the 
genotypists. What they must do is to accept that 
condition as a foundation, then show that it is not 
final; that it does not proceed to the end; that the 
diverse existing stocks, while heritably different as the 
genotypists maintain, may also change and differen- 
tiate, in ways not yet detected by their discoverers. 

But, of course, most of the adherents of the “ ortho- 
dox genotype theory" do not maintain, with their first 
representative Jordan, that no changes occur. Typi- 
cally, they admit that mutations occur ; that the geno- 
type may at rare intervals transform, as a given 
chemicar compound may transform into another and 
diverse compound. We all know the typical instances : 
the transforming mutations of CEnothera; the bud 
variations that show in a sudden change of colour or 
form in plants; the dropping out of definite Mendelian 
units in Drosophila and elsewhere; the transformation 
of particular Mendelian units into some other condi- 
tion. 

So much, then, may serve as an outline of a pre- 
vailing theory; organisms forming a multitude of 
diverse strains with diverse genotypes; the genotype 
a mosaic of parts that are recombined in Mendelian 
inheritance; selection a mere process of isolating and 
recombining what already exists ; large changes occur, 
ring at rare intervals, through the dropping Of bits 
of the mosaic, or through their complete chemical 
transformation; evolution by saltations. 

Certain serious difficulties appear in this view of the 
matter; I shall mention merely two of them, for their 
practical results. One is the very existence of the 
minutely differing strains, which forms one of the 
main foundations for the genotype theory. How have 
these arisen? Not by large steps, not by saltations, 
for the differences between the strains go down to the 
very Jimits of detectibility. On the saltation theory, 
Jordan’s view that these things were created separate 
at the beginning seems the only solution. 

Secondly, to many minds there appears to be an 
equally great difficulty in the origin by saltation of 
complex adaptive, structures, such as the eye. I shall 
not analyse this difficulty, but merely point to jt and 
to the first one mentioned, as having had the prac- 
tical effect of keeping many investigators persistently 
at work looking for something besiws saltations as a 
basis for evolution; looking for hereditary changes 
that would permit a continuity in transformation. 

Where reproduction is from a single parent we 
meet the problem of inherimnee and variation in its 
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simplest form ; for there is nothing which complicates 
genetic problems so enormously as does the continual 
mixing of diverse stocks in biparental inheritance. In 
uniparental reproduction we have but one genotype to 
deal with ; we can be certain that no hereditary char> 
acters are introduced from outside that genotype. 

To hope for results on the problem in which we 
arc interested, we must resolve to carry on a sort 
of second degree research, as it were. We must take 
a single stock — choosing an organism that is most 
favourable for such work — then proceed to a most 
extensive and intensive study of heredity, of variation, 
and of the effects of selection for long periods within 
such a stock. 

Such an organism, most favourable frem all points 
of view, I found in the rhizopod Difflugia corona. 
It has numerous distinctive characters, all congenital, 
all inherited in a high degree, yet varying from parent 
to offspring also ; none of these characters changed by 
growth or environmental action during the life of the 
individual. 

Long-continued work showed that a single strain of 
this animal, all derived by fission from a single parent, 
does differentiate gradually, with the passage cf 
generations, into many hereditarily diverse strains. 
The imjxirtant facts about the hereditary variations 
and their appearance are the following : — 

(1) Hereditary variations arose In some few cases by 
rather large steps or “ saltaiions.” 

(2) But the immense majority of the hereditary 
variations were minute gradations. Variation is as 
continuous as can be deLected. 

(3) Hereditary variation occurred in many different 
ways, in many diverse characters. There was no 
single line of variation followed exclusively, or in the 
overwhelming majority of cases. 

(4) It gave rise to many diverse combinations of 
characters : large animals with long spines ; small 
animals with long spines; large animals with short 
spines; small animals with short .spines; and so on. 
Any set of characters might vary independently of the 
rest. 

(5) The hereditary v'ariations which arose were of 
just such a nature as to produce from a single strain 
the hereditarily different strains that are found in 
nature.® 

I judge that if the intermediate strains were killed, 
the tw'o most diverse strains found in Nature might 
well be classed as different species, although the ques- 
tion of what a species is must be left to the judgment 
or fancy of the individual. 

How do these results compare with those found by 
other men? If we take a general survey, we find the 
following main classes of cases : — 

(i) First, we have the mutations of CEnothera and 
its relatives : large transformations occurring sud- 
denly. 

(2J Secondly, we have a large miscellaneous collec- 
tion of mutations observed in various' classes of organ- 
isms : “ bud variations,” dropping out of unit factors, 
and the like — all definite saltations, but not genetically 
fully analysed. 

(3) In Drosophila as studied by Morgan and his 
associates, we have the largest and most fully analysed 
body of facts which we possess with respect to changes 
in hereditary character in any organism. The changes 
here are pictured as typical saltations ; but of these 
I shall speak further. 

(4) In paleeontology, as the results are presented in 

recent papers by Odwm,* the evidence is for evolution 
by minute, continuous variations which follow a single 
definite trend. • . ^ 

(5) Finally, we have the work in biparental inherit- 

* Tlw full account of tbU work b given in jenninga, 1916. ($ee Biblio- 
STnphy.) 

** O*bom, (9x8, X9XS, 1916. (See Bibliography.) 
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ance from' Castle and his associates ® ; this gives evi- 
dence for continuous variation, not following a single 
necessary trend, but guided by external selection. 

Furthermore, we discover in our survey that there 
are at least two well-marked controversies in flame at 
the present time • 

First, we have the general controversy between, on 
one hand, those who are mutationists and adherents 
of the strict genotype^ view ; on the other, those who, 
like Castle, believe that we observe continuous heredi- 
tary variations in the progress of biparental reproduc- 
tion. The mutationists attempt to show that the 
apparent gradual modification of characters observed 
in breeding is in reality a mere working out of Men- 
delian recombinations. 

Secondly, we have a somewhat less lively controversy 
between the genotypic mutationists and the palaeonto- 
logical upholders of evolution by continuous variation. 
Now let us look briefly into the points at issue in the 
I controversy between the ” genotypic mulationists ” and 
the upholders of gradual change during biparental in- 
heritance. 

Castle finds that in rats he can, by selection, gradu- 
ally increase or decrease the amount of colour in the 
coat, passing by continuous stages from one extreme 
to the other. As to this, he holds two main points : — 

(1) .The change i.s an actual change in the hereditary 
characteristic of the stock; not a mere result of the 
recombination of Mendelian factors. This is the 
general and fundamental point at issue. 

(2) More specifically, he holds it to be an actual 
change in a single-unit factor ; this single factor 
changes its grade in a continuous and quantitative 
manner. 

On the othei^ side, the critics of these views maintain 
that the changes shown are not actual alterations in 
the hereditary constitution at all, but are mere results 
of the recombinations of Mendelian factors. And 
specifically, they find a complete explanation of such 
results as those of Castle in the hypotliesis of multiple 
modijying factors. There is conceived to be a single 
main factor ” which determines whether the “ hooded 
pattern” shall, or shall not, be present. In addition 
to this there are a considerable number of ‘‘modify- 
ing factors” which, when the ‘‘hooded pattern” is 
present, increase or decrease the extent of pigmenta- 
tion. When many of the positive factor.? of tnis sort 
are present, the rat’s coat has much pigment; when 
fewer are present the extent of pigment is less, and 
so on. The process of changing the extent of pig- 
mentation by selection consists, according to this view, 
merely in making diverse combinations of these fac- 
tors, by proper crossses. 

This same explanation is applied to a great variety 
of ca.ses. Castle had carried the war into the enemy’s 
country by predicting (or at least .suggesting) that the 
so-called unit characters in Drosophila would be found 
to be modifiable through selection.® Later research 
by MacDowell (1915), Zeleny and Mattoon (i9i5)> 
Reeves (1916), Morgan (1917), and Sturtevant (1917) 
actually verified this prediction ; it has indeed been 
found that the Dro.sophila mutations can be modified 
by selection. Again, the mutationists counter the. 
blow with their explanation of multiple modifying 
factors, which, are segregated in the process of selec- 
tion; and they give some real evidence that such is 
actually the case. What I am going to do is to aban- 
don the ground that Castle would defend, proceed 
directly into the territory of the enemy, accept the 
conditions met there, then see where we come out in 
relation to the nature of variation, the effects of selec- 
tion, and the method of evolution. 

In no other organism have h^^ritable variations been 

^ Cattle, xQt5«> X916, 1916 19x66^ 1917 ; Castle and Phillipst etc. 
(See Bibliography.) 

^ Castle» T91S, p. 39. (See Bibliography.) 
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studied so thoroug’hh' as in Drosophila, and no other 
body of men have been more thoroughgoing upholders 
of mutationism and of the multiple factor explanation 
of the effects of selection than the students of Droso- 
phila — Morgan and the otliers. We may therefore 
turn to the evidence from Drosophila with confidence 
that it will be presented with fairness to the muta- 
tionisi point of view. We shall first ask (i) what we 
learn from the work on Drosophila as to the possi- 
bility of finding finely graded variations in a single 
unit character. Next w^ shall inquire (2) as to the 
r<'lation of the assumed modifying factors to changes 
in hereditary constitution ; to the nature of the effects 
■of selection. 

(To he coniimted.) 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — Mr. F. C. Bartlett and Mr. G. M. 
Bennett have been elected to fellowships at' St. John’s 
College. Mr. Bartlett, who was placed in the first 
class in the Moral Sciences Tripos, 1914, is assistant 
In e.xpcrimental psychology, and is acting as interim 
director of the psychological laboratory during the 
ab.sence of the director. Mr. Bennett was placed in 
the first class of the Natural Sciences Tripos, both 
in Part I. in 1914 and in Part 11 . (chemistrv') in 19*5. 

Leeds.— The University has received with great 
regret the resignation by Prof. A. S. Leyton of the 
chair of pathology and bacteriology in the University. 
In accepting this resignation, the' University Council 
has taken the opportunity of recording its high appre- 
ciation of the valuable services which- Prof. L<'yton 
rendered to the University during his tenure of* the 
chair. 


A COURSE of eight lectures on the philosophy of 
mathematics is being given this term by the lion. 
Bertrand Russell at Dr. Williams’s Library, Gordon 
Square, W.C.i. The lectures (of which the first was 
delivered on Tuesday, October 30) are given on Tues- 
days at 5 p.m. The present course, which deals with 
the theory of order, cardinal numbers, and formal 
deduction, will probably be followed after Christmas 
by one on the philosophy of the proposition. Applica- 
tions for tickets should be made to Miss D. Wrinch, 
Girton College, Cambridge. 

The recently established Department of 'J'echnical 
Optics of the Imperial College ;it .South Kensington 
has now begun its work. It will be remembered that 
on the initiative of the I^ondon County Council a 
general scheme for providing instruction in this highly 
important national work was agreed upon by the several 
parties concerned in the early part of the year when 
an .Advisory Committee to the County Council repre- 
sentative of. the trade, the w'orkers, and other interests 
concerned w^as appointed, under the chairmanship of 
the Rt. Hon. A. H. Dvke Acland. .An important part 
of the scheme was the establishment of the above 
department, which is administered under the governors 
of the college by the same committee. In June Prof. 
F. J; Cheshire aws appointed director of the new 
department; in July Prof. .A. E. Conrady was ap- 
pointed to the chair of optical design, and other subor- 
dinate appointments are in hand. During the summer 
two courses of lectures were given on the designing 
and computing of telescope systems, and attended by 
sixty-six students, of whom forty-two came direct from 
the work.shop — a gratifying indication of the recogni- 
tion by the manufacturers of the importance of this 
work, V .About twelve of these were nien of academic 
distifi^ion. The Ministry of Munitions, the Natiopal 
Physical Laboratory, the Royal Obsew'atory, and 
WoolvHch .Arsenal were well represented. This session 
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well-attended courses are being given in optical design- 
ing and computing, practical optical compufing, the 
construction, theory, and use of optical measuring in- 
struments, theory of the microscope, and microscope 
technique. Every effort is thus being made to meet 
the more immediately argent demands arising in con- 
nection with the war. A complete curriculum for 
optical students will be introduced as soon as the 
exigencies of the time permit. 

The current issue of the Quarterly Review includes 
two contributions on educational subjects. One, by Mr. 
Edward Porritt, not only reviews the condition of agri- 
cultural education in the United States, but also pro- 
vides an interesting historical survey of the steps taken 
to bring the work of the Department of Agriculture 
to its present high degree of efficiency. The Depart- 
ment of Agriculture at Washington has been a depart- 
ment of first rank in the executive branch of the 
Government of the United States — a department pre- 
sided over by a Cabinet Minister — since 1889. In the 
fiscal year 1916-17 approximately 6,8oo,oooI. was being 
expended by the U.S. Government on the department, 
on the agricultural colleges, and experiment stations, 
and on extension work, the object of all these branches 
of the work being to improve all departments of farm 
economy, to ameliorate conditions on the fanns and in 
the farm homes, and thereby to retain in rural pur- 
suits the men, women, and children who are now on 
the six million farms of the United States. Mr. 
J. E. G. de Montmorency writes on national educa- 
tion and national life, and shows in a convincing 

manner that much useful guid.ance can be obtained 
from history in considering current suggestions for 
educational reform. One of our earliest historical docu- 
ments, he tells us, for example, is an edict of the 
Emperor G ration regulating the salaries of teachers. 
The proposals of Mr. Fisher’s Education Bill are 

examined in the light of the experience of 
previous centuries, and after his criticisms Mr. 
de Montmorency comes to the conclusion : — 

“ It would be a sad thing if a great scheme 

of educational reconstruction, which at last brings to 
the doors of the people the larger hope that is essential 
to a great democracy, were to fail because, in a com- 
paratively small matter of money, the Government 
lacked that covirage which is needful for the conduct 
of peace as it is for the prosecution of war.” 

On October 18 the President of the Board of Educa- 
tion received an influential deputation representative 
of the North-East Coast Institution of Engineers and 
Shipbuilders and other technical societies and educa- 
tional interests in the same district. It will be re- 
membered (Nature, .August 23, vol. xeix., p. 519) that 
this institution has elaborated an excellent scheme for 
the training of apprentices, and the object of the depu- 
tation, which was headed by the Duke of Northumber- 
l.'ind, was to lay before Mr. Fisher its reasoned 
opinion regarding the organisation of junior day 
technical schools. The most suitable school for the 
prospective engineer is of this type, and the institution 
has already demanded that adequate provision of these 
schools should be made in the North-East Coast area, 
which has about i4«ooo marine engineering and ship- 
building apprentices, and that these schools should be 
regarded as in no sense inferior to secondary schools. 
Mr. Rowell referred in detail to the Board’s regula- 
tions for junior day technical schools, and expressed 
the view that the declaration in the regulations that 
they were “not intended to promote the establishment 
of courses planned to furnish a preparation for the 
professions, the universities, or higher full-time tech- 
nical ^oirk ” was open to grave exertion, as viewing 
the work of such a school as lying within a blind-alley. 
The point was, surely, one of spirit rather than of 
administration, for he could not imagine that the 
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Board would deliberately arrest a sequential scheme 
of development, such as that set out in the institu- 
tion’s report. Mr. Fisher promised that the; points 
raised would receive careful consideration, fhose 
who have been intimately acquainted with the work- 
ing policy of the Board of Education towards junior 
technical schools will be gratified that a large and 
influential body of engineers has at last spoken out 
with no uncertain voice, and will look with renewed 
hope for the speedy removal of the crippling regula- 
tions under which such schools have been governed. 

The widespread disappointment at the Government’s 
decision to postpone for the present any further con- 
sideration of Mr. Fisher’s Education Bill continues to 
receive expression in resolutions passed by public 
bodies and in letters to the Press. Among the latter 
may be mentioned a letter signed toy a number of 
representative persons, including the Bishops of Oxford 
and Winchester, the Master of Balliol, Mr. W. L. 
Hitchens (chairman of Messrs. Cammell Laird), and 
several Labour members of Parliament. The letter 
states that the signatories are convinced that they ex- 
press the opinion of a large majority of their country- 
men when they say that no m(»re urgent task confronts 
the nation than the creation of an educational system 
which will cultivate more fully the physique, the intel- 
lect, and thfe character of the rising generation of English 
children, and that it would be little less than a national 
disaster if the present opportunity were allowed to pass 
unused. Again and again in the last ten years the 
nation has been warned that in allowing nearly one-half 
of its children to leave school before their fourteenth 
birthday, and more than three-quarters of those be- 
tween fourteen and eighteen to escape educational 
supervision altogether, it is creating a moral and 
economic problem which no intervention at a later 
age can solve. The chief medical officer of the Board 
of Education has directed attention to the prevalence 
among large numbers of school children — one^ million 
is the latest figure — of ailments which undermine (heir 
vitality, which render futile the efforts of the teachers 
and tbe educational expenditure of the State, but can 
be remedied only by the adoption of a more compre- 
hensive system of physical education and medical treat- 
ment. The general character of the right educational 
policy is not disputed. If it be said that the crisis of 
a great war is not the right moment to proceed with 
educational legislation, the 'answer is that if the im- 
provement of our national system of education was 
desirable before the war, the war itself has made that 
improvement indisp>ensable. The letter urges that it 
is in the public infe/est that at least the educational 
proposals of the Bill should be passed into law at a 
sufficiently early date to be brought into operation 
before the conclusion of the war. We are glad to see 
the statement in the Times of November 6 that the 
Government has been so much impressed by the 
amount of feeling aroused by its decision not to pro- 
ceed any further with the Education Bill this session 
that the position is to be reconsidered. 

SOCIETIES AND ACADEMIES. 

London. 

, Royal Society, November i. — Sir J. J. Thomson, 
president, in the chair. — Lord Rayleigh ; The reflection 
of light from a regularly stratified medium. The re- 
markable coloured reflection from some crystals of 
chlorate of potash described bv Stokes, the colours of 
opals and of old decomposed glass, etc., lend interest to 
^ calculation of reflection from a regularly stratified 
inedium, in . which the alternate strata, each of con- 
stant thickness, differ in refrangibility. The higher 
the number of stratifications, supposed perfectly regu- 
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lar, the nearer is the aoproach to homogeneity in the 
light of the favoured wave-lengths. A general idea 
of what is to be expected may be arrived at by con- 
sidering the case where a single reflection is very 
fi^ble, but when the component reflections are more 
vigorous, or when the number of alternations is very 
great, a more detailed examination is required. An 
important distinction reveals itself according to the 
relative values of the refractivity and thicknesses. In 
one case a sufficient multiplication of the number of 
strata leads to complete reflection ; in the other it does 
not. — Sir William Abney : Two cases of congenital 
night-blindness. The two cases were examined ^ec- 
Aroscopically. An interesting fact appeared that in their 
extinction of the different rays of the spectrum all 
light disappeared throughout the spectrum at the same 
moment that the colour vanished, and that the colour 
vanished to the normal eye at the same point that it 
did to the colour-blind. This pointed to the fact that 
the colourless part of the rays failed to give any 
sensation of light. As normal eyes see in a faint 
light with these colourless rays, it is to be presumed 
tnat the nightwhlind owe their blindness in faint lights 
to the absence of certain retihal processes which the 
normal eyes possess. — Hon. R. J. Strutt : Duration of 
luminosity of electric discharge in gases and vapours — 
further studies, (i) The .behaviour of jets of luminous 
gas flowing away from the region of discharge at .a 
low gaseous preskire has been investigated, using the 
principal permanent gases, also mercury vapour. In 
a transverse electrostatic field the luminosity is de- 
flected, part of it in most cases going to the positive 
plate, and part to the negative. But in hydrogen, 
when the pressure is not very low, nearly the whole of 
the luminosity is deflected to the positive plate, a small 
part remaining undeflected. As the pressure is re- 
duced, an increasing part of the luminosity goes to 
the negative plate. Similar results are observed in 
mercury vapour. (2) Further observations are re- 
corded on these jets at higher pressures, arranging 
a spark discharge so that the gas can flow out from 
it through an orifice into a sustained vacuum. ^ With 
hydrogen (condensed discharge) the exuded jet of 
luminositv, about q mm. long, shows the Balmer 
series. The discharge spectrum shows widened lines. 
These become narrow as the luminous gas emerge.s. 
(3) Nitrogen in the same arrangement, with an un- 
condensed discharge, shows a jet with periodic .swell- 
ings similar to those observed by Mach and Salcher 
and Emden when a jet of compressed air, examined 
by the shadow method, escapes into the open. The 
wave-length agrees with that to be anticipated from 
their experiments. (4) This nitrogen jet lurninositt' 

(s not to be confused in any way with active nitrogen. 
The time for which it endures is of quite a different 
order of magnitude, and the spectrum is essentially 
different. — -G. W. Walker : Surface reflection of earth- 
quake waves.. — Dr. H. S. Allen : Characteristic fre- 
quency and atomic number, (i) Simple relations are 
found to hold between the values of the product Nv 
for different elements (N Being Moseley’s atomic num- 
ber and V (the characteristic frequency). (2) For twenty- 
five metals it is found that the product can be ex- 
pressed in the form Nv=«va (h a whole number and 
p a constant of value 2i’3X 10** sed:"* approxirnately). 
(3) The same rule is obeved in the case of certain non- 
rnetallic elements. (4) Similar results are found when . 
the characteristic frequency is calculated from the 
elastic constants by Debye’s formula. The value of 
n thus obtained is not iti all cases the same as that 
deduced from the specific heats. (5) .application of 
the theory of nrobahilitv shows that there is but a 
small chance of the product Nv approaching so nearly 
to integral multiples of a constant frequency by a 
mere accident. (6) It is found that the atomic num- 
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bers of Moseley give bettenia^r^inent y(|th tbe pro- 
f posed relation than do the atomid,dfdi^als bt Rydberg. 
(7) The empirical results are discus^^ View- 

point of the quantum theory, and i^ iji su^^dlked that 
the integer n may be relived to hdmber of elec- 
trons concerned in obterinining the brystalline space- 
lattice of the elertient in the solid state. '(8) A relation 
similar in character is found to hold for certain elec- 
tronic frequencies. In such cases va must be replaced 
by i'f^ 3-289X to** sec.”* (Rydberg's constant). (^) 
This relation is considered with reference to the maxi- 
mum of the photoelectric effect, the limiting frequency 
of this effect, ionisation potentials, and thermionic 
potentials. — Dr. C. Chree : Historical note on a rela- 
tion between the gravitational attraction exercised and 
the elastic depression caused by load on the plane 
surface of an isotropic elastic solid. 

Zoological Society, October 23. — ^Dr. A. Smith Wood- 
ward, vice-president, in the chair. — H. D. Badcock : 

' Ant-like spiders from Malaya, collected by the Annan- 
dale-Robinson Expedition, 190 1-2 .—Miss Ruth C. 
Bamber : A hermaphrodite dogfish. 

Mathematical Society, November 1. — Prof. H. M. Mac- 
donald, president, in the chair. — J. H. (irace ; Tetra- ' 
hedra in relation to spheres and quadrics. — Prof. 
M. J. M. mil : The continuation of the hwer^eometric 
series. — Prof. W. H. Yoang ; Restricted Fourier series 
and the convergence of power-series. — Prof. E. B. 
Stoulfer : Invariants and covariants of linear homo- 
geneous differential equations. — H. W. Turnbull ; The 
simultaneous system of two quaternary quadratic 
forms. 
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! matical -physiciista' Most of the cable ,(»|i$|^9iies 
' train owhi eogine^§, ‘'giving them ah> Insist 
into both technical “^nd! commercim atjtivi-!'. 
ties. Few cable exTCrts, therefore, have 'sufficient 
mathematical knowledge to understand the tvrit- 
ings of Kelvin, Heaviside, and Pupin, and so there 
was little demand fot a text-book on the a;^|)ject. 

When, however, submarine telephony be^n to 
be studied the importance of, the labours . of Heavi- 

(i) AUarriatmg-ctirrent hlectnaty oni Os 4 >W>ra- t pf the Post Office and of the late National Tele-' 

tJ?^v ' phone Company studied the theory enthusiastically 

limbie and Prof. H. H, Higbie. Pp. ix + yao. and carried mif mncf 


Higbie. Pp. 

(New York; John Wiley 'and Son^, Ibci; 
London: Chapman and Hall, Ltd., 1916.) 
Price i;^s. 6 d. net. 

(i) TN the summer of 1850 a small party of 


and carried out most painstaking work in their' 
research laboratories. They were helped in no 
small measure by the papers of Kennelly. ^lem^ 
ing, also, by numerous papers and lectures, ren- 
dered invaluable help to pur telephone ehgiheeis. 
engineers arrived at Dover in order to lay The recent great advances in submarine telephony . 


a cable across the Channel. One of them — r-Wil- 
loughby Smith, who was afterwards president of 
the Institution of Electrical Engineers^— has left 
an interesting record of tbeir adventures.. At that 
period it was considered absolutely unnec(^sary to 
test copper wire.^ AH copper wires were supposed 
to have the same conductivitv. The cable was 


are due to the , recogniitioh by . engineers of the 
importance^ifOf the work done by the mathematical 
physicists. The application of these results jto 
practice,- however, was a triumph for which , all 
the engineers vconcerned deserve the greatest 
credit. / 

Let us compare, for instance, the. simple order^ 


twenty-five miles long, made up of short lengths* for twenty-five miles pf cable given to the Gutta- 
of wire which purported to be No. 14 Birmingham Percha Company in 1850 with the specification 
Wire Gauge, but which varied in diameter. It for the sixty-four*^ile' Howth and Abe? Geircb^ 
was covered with gutta-percha, so that the out- (Ireland arid Wafes) submarine telephone 'Ifeable '^ 
side diameter was about half an inch. No laid, in 1913. The specification says tBat tho 
armouring of any kind was used. The cable atten^ation constant of the cable must not ci^ecd ., 
was coiled on board the tug Goltath, and the patty o*oi6 per Jiaut. (nautical mile) for sine-shaperiT 
had to wait some weeks for a calm day. The pro- waves of frequency • 800; Considering that the 


ject excited much good-natured ridicule amongst 
the town folk. A man -was found cutting the 
cable with his knife to show his friends that there 
was a wire inside. A spectator was. heard ex- 


value of the attenuation cSnstarii( depends on mai!ty< 
'factors^ this clause proves the confid^ce of the" 
practical enginoier in his ability to gauge the pro- 
perties of the materials he uses and hiS* faith in 
plaining to interested listeners that it was im- theory. Experiment later proved th'at the actual 
possible to pull a cable, of this kind 25 yds. long valu# of the attenuation constant was 0*0x5 
resting at the bottom of the sea. It was, therefore^ the specified frequency. The engineers had few, 
absolutely impossible to pull one twenty-five! miles if any, misgivings that the cable ipight prove a - 
long. He evidently |hought that the function of a* failure.i Qoce they had determined the physie^ ^ 
cable was similar to that of a, Ijell-pull. -On an conjstants of the cable, they knew from their, 
ideal calm day the , pioneers laid the ^ cabli fitJin ;| laboratory experiments that they could calculate 
Dover to Grisnez, but they vvere destined to bittet* , the duality of the speech transmitted. The only 
disappointment. The letters printed by the evidenpe .'iof lack of ^ perhaps, is that they* 

writing instrurnent at Grisnez were so mixed thl^. eorineped ^ Aber Geirch With Manchester, and 
the few messages received' were iquite undecipherJ ;iTowtn;wi by aerial lines of copper 

able; To ma.kq their discomfitdri^domplete| the h®^vmg: the weight of 600 Ih. per mile. - 
anchor or the Irawl' of a fislniJg-ettxack put ,kriow position of the loading ’* 

cable in two not many, hours , after 1^ ■^Coila;and theft not been calculated ’by 

They were thus prevented ’ffriiti Cdrfyftg out r aqd^;i^ mathematical formul®, 

periments which would prohahfyj )^ erilightcped' ' and Publin would 

them corisiderably on thettiaw lfdyarrii^^ ’’ 

transmission- of .subtttaFiae obvioitfe why the theory 

thev.bad'no. ' ’ ' ^ " . . .... . .. . .. ... 

mainlv due to 
capacity aiul inductft^^ 

In x866, Wheri^H^ w^ transmitter, 

thusiasm' ■' 'Wete?..l|irwsed'^ 'tfief \for--. orodudng'; ;these' 

Atlantic daWeV Me Warce«€nd tbe ^ is a marvellously. 

a submarine pahle. however, 
oil what electiriciaris call transient pheno^ 
Rieriisi* The- mathematicafv is given in a 



.pri-’' -df; fhe'/'sftbt^^ 
yist' 'Th- 

t of the: ihcoryi' 1^ 



devdoi^ 

^and heeded laborious .. 







NATURE [November 15, 1917 


Fourier series, each term of which has an ex- 
ponential factor. It is, therefore^ much more 
unmanageable. 

If we except Dr. Fleming’s introductory text- 
book, this treatise is the first to give a complete 
account of the electrical theory of the transmis- 
sion of signals along a submarine cable. The 
industrious student, provided he' has a good mathe- 
matical foundation on which to build, can readily 
acquire the whole practical theory from this work. 
He will also find suggestions for improved methods 
of submarine telegraphy and for improving cables, 
both of which are very promising subjects for 
further mathematical and physical research. 
Hitherto radio-telegraphy has acted largely as a 
“feeder” for the submarine cable companies. 
.A.fter the war it is unlikely that the radio-tele- 
graphists will lie content to play this subsidiary 
r 6 le. Cable engineers, therefore, are alive to the 
necessity of making continual improvements in 
their methods, and a book like Dr. ’ Malcolm *s 
should prove a great help to them. 

In the earlier portions of the bqok a rc^sum^ is 
given of the necessary mathematical theorems. 
The complete solutions are also given of the funda- 
mental equations of transmission, particular stress 
being laid on the transient phenomena. Perhaps 
the treatment in this pqrtion of the book is a 
little too modern. It is very tempting to define 
the sine and cosine functions by means of series, 
but to prove that they are periodic functions of 2ir 
is extremely difficult. The author's proof, altfiough 
ingenious, is not rigorous. The values of the 
ordinates of the sine •and cosine curv-es are 
obviously not calculated from the series. The 
ordinary clumsy geometrical deQnitions of the 
hyperbolic sine and cosine might have been omitted 
with advantage. The negative sign in Formula 44 
is inadmissible, but this does not follow from the 
proof given. The statement that the root with the 
negative sign is either less than zero or negative 
is rather quaint. On p. 299 we come across a 
divergent series due to Heaviside, and w’C are 
told that it is to be taken as far as its smallest 
term. As this needs explaining, we turn up 
Heaviside and find that the only comment hie', 
makes on it is that jt is lucky that it Is div'ergeht... 
A reference to a book on modern analy.sis Such as 
Whittaker and Watson’s would, in this connec- 
tion, be a help to the student. 

As to the author’s nomenclature, definitions,' 
and mathematical methods we have only minor 
criticisms to offer. The numerous and excellent 
diagrams illustrating the formulae are worthy of 
the highest commendation. The calculation of all ! 
the curves shown must have required a great deal 
of labour. We ca'n heartily recommend the book 
to cable and telephone engineers and to physical 
mathematicians de.siring subjects for research. , 
’The Committee of the Privy Council for Industrial: 
and Scientific Research would, in the if evifewer's 
Opinion, be well advised to give grantp to-, "en- 
tourage mathematical reseatch on sotKte of the 
problems discussed by Dr. Malcolrrt. : . -y ■ 

ff) This lx>ok is not written for fhe designer, 
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It is written, we are told, for the engineer who is 
responsible for the working of the machinery, and 
for the purchaser who pays the bills and seeks the 
profit. The special feature.^ of the book are the 
numerous questions and problems scattered 
throughout the text and the summaries in large 
type of the contents of the various chapters. The 
results given are trustworthy and can be 
easily understood by readers with very limited 
mathematical knowledge. Occasionally the authors 
seem to get a little weary. The appendix, for 
instance, refers us to p. 54 for a mention of the 
Tirrill voltage regulator. We are there told that 
it “is rather a complicated device involving the 
interaction of solenoids, differential magnets, 
levers, and contacts which it is not in the province 
of this book to describe, as no new principles are 
to be learned thereby.” If we insist, however, on 
knowing about it, we are told to secure the “bul- 
letins and instruction sheets ” of the General Elec- 
tric Company. After saying all this, the principle 
is described quite satisfactorily. 

We wonder what the old-fashioned Cambridge 
.don would have said to this question (p. 150) : 
“ How many dollars less per year does it cost ta 
operate a 50 kv.-a., type S transformer (Table A) 
than a 50 kv.-a., type SA transformer? How 
many dollars more can we afford to pay for the 
' S ’ than for the ‘ SA ’ ? ” Apart from the word- 
ing, it is really a very admirable question, teach- 
ing the student how to study a maker’s catalogue 
intelligently. An -excellent feature of the book is 
the stress laid on the distinction between 
“ economy ” and “ efficiency. ” The most efficient 
apparatus is by no means the most economical, as- 
the first cost and maintenance expenses have to 
be taken into account. This very obvious con- 
sideration is often neglected by Ijeginners. 

It may be more logical to talk about capacitance 
than about capacity, but when the word is re- 
peated twenty-two times on one page (p. ^76) it 
gets very monotonous. The authors should have- 
stated that the model. to reifresent , the capacity 
of a transmission line (o. 376) is applicable only 
when the load is balanced. A. Rtsskli.. 

, ' THE THYROID GLAND. 

The Thyroid QUmd in Health and Disease. By 

Major R. McCarrison, I.M.S, ,, Fp. xvii + 286. 

(London : Bailliire, Tindall, and Cox, 1917.) 

Price 25 . net.# 

'TN this well-appointed volume, with excellent 
* illustrations, Major McCarrison has collected 
much, useful InfbritQhtion about the thyroid and 
parathyroid glands in health and disease. The 
, wor|^ is of peculiar yalue in that the author has an 
^-intiniate experimental and clinical acquaintance 
.with the Subject, and this fifst-hand knowledge 
, has guided hlm^T in . (discriminating between the 
many and conllicfifig theories that have been ad- 
van|^ as to the physiological ' rdle of these 
glands. He’is , at the |a>he time in a ^l^ition to 
advance view's, of his o^n of far-reaching import- 
ance. 
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The volume is divided into three parts. About 
a third of its bulk deals, first, with anatomy and 
physiology, and, secondly, with the factors which 
determine the deparUire of the thyroid and para> 
thyroid glands from the normal. The remaining 
two-thirds of the volume are devoted to a con- 
sideration of the diseases of the thyro-parathyroid 
glands. 

The anatomy and histology of the glands are 
admirably described, and in no other work can one 
find so concise and accurate an account of the 
histological alterations presented by the thyroid 
in its various degrees of physiological activity. 
The physiology of the glands, despite the large 
amount of recent work upon them, is still obscure, 
and some of the functions ascribed to them by the 
author do not carry conviction. His statement 
that “ the thyroid gland is to the human body what 
the draught is to the fire ” is a particularly happy 
•one. Further than that it is, perhaps, unsafe to 
go. The thyroid stimulates metabolism in 
general, and the growth- of certain organs in | 
particular. Hence it follows that secondary re- 
sults occur in the Ixidy from the increased activit)t 
of the stimulated organs. There is evidence, in- 
deed, that the thyroid is closely co-ordinated with 
other ductless glands, and that pathological altera- 
tions in its activity upset the normal l^alance be- 
tween them. There are also sex differences as 
yet imperfectly understood. Excess of thyroid, 
for example, checks the development of the pitui- 
tary body in the female, but accelerates it in the 
male. Further differences in the sexes result from 
this peculiarity. 

Major McCarrison insists upon the great im- 
portance of the thyroid in maintaining the health 
and efficiency of the body at different stages of the 
life-history of the individual, and shows how its 
activities are normally influenced. Some of his 
statements cannot escape criticism. That “mar- 
ried men under forty years of age- arc, on. the j 
Avhole, of better physique than the unmarried ” 
may be true enough, but that this is “ a fact which 
Is probably dependent in considerable measure 
on the maintenance of thyroidal activity which 
marriage ensures ” is an assumption that it would 
take much evidence to prove. , . ? 

The factors which bring about pathologipdl 
changes in the thyroid Major McCarrison dis- 
cusses in detail;; and this is one of the rpost^Valu-’ | 
able sections in the book. The author divides' 
them into three categories—nutritiOnal, infectious, 
and psychic. Major McCarrison has established 
beyond doubt that endemic jgfoitre is frequently the 
result of infection of the alrmentafy ;CanaI. by the 
faecal contamination of drinking water. The., 
exact organism or organisms responsible ha-^ not ■ 
been isolated, aild, indeed, Majot; MoGarrison’s 
observations leave one somewhat confused as to 
whether the virus .is , the prpiciluct of a special 
organism or of the tMJrmal baclerio^gica] flora of 
the colon. Predisposing factors are Of some im- 
portam^, and their nature is fully consideredi . In 
spite or the itrong evidence brought forward, one 
is not .quite con vinded that Majcir McGarriSdn has 


I altogether solved the problem of the causation of 
endemic goitre. Does the condition occur in all 
districts where the drinking water is thus con- 
taminated ? These must be, fairly numerous. On 
j the other hand, goitre may be very prevalent, as 
it is in a district in New Zealand, where t^e water 
supply is entirely derived from deep artesian wells, 
the water from which is stated to be bacteriologi- 
cally pure. In that district radium emanations in 
the water are generally blamed. 

The major portion of the volume is an excellent 
work on the diseases of the thyroids and para- 
thyroids, and as such is a valuable addition to 
medical literature. Of its many admirable fea- 
tures, that of the treatment of these conditions dc- 
.serve.s especial mention. As is to be expected 
from the views of the authqr, the promotion of a 
healthy intestinal condition is of paramount im- 
portance in treatment. The author lays stress on 
the, frequency with which Graves's, disease is asso- 
ciated with, and presumably caused by, intestinal 
disorders. He regards the increased activity of 
the thyroid as a result of toxaemia, and until this 
is remedied treatment based on diminishing the 
secretion by.* medical or surgical means is ob- 
viously misapplied. 

The volume is full of interesting information, 
and will be welcomed by physiologists and medical 
men generally. P. T. Herring. 


. ovR book:Shelf. 

The Use of the Voice. By the Rev. T. Grigg- 
Smith. Pp. 118. fijondon : S.P.C.K., 1917*) 
Price 25 . 6 d. net. 

This is an admirable little book written by a 
teacher of . experience who realises the importance 
of careful training in the use of the voice both in 
singing and in reading. The mechanism of the 
larynx is described in simple and, so far as pos- 
sible, in untechnical language, and there is a suc- 
sinct account of the mechanism of breathing. 
The author favours the view that the kind of 
breathing best adapted for the development of a 
good voicq; is neither wholly diaphragmatic nor 
wholly higher costal, but what may be termed 
general breathing;, in other words, all parts of 
the mechanism tif the chest should be brought into 
play. Very senrible instructions arc given as to 
the" use of the resonance cavities on »Which' the 
qualiiy^of the voice largely depends. Graduated 
■ exercises on vowel and consonant Sounds are, 
hierhly recommended, and there can be no doubt 
foltowinir the good advice given, the best 
use can be made of the pupil's structures for voice 
pilOduction. We accept the author’s view that 
far too .Uttle attention is paid to the education 
of the voice both in ordinary conversation and in 
public speaking, and that we have, therefore, 
often to suffer from mumbling, indistinct utter- 
ance, lack of modulation, and incorrect accentua- 
tion. ANot only should one -be trained to express , 
hfs thoughts when “on his feet,” but he should 
also be able to express them in sounds that give 
pleasure to those who listen. How very often [9 - 
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■ this not the case and we ate glad whea the 
• speaker sits down. ITiere is an excellent chapter . 
oh “stuttering,” with many wise, suggestions. , 

- J. G M. 

Practical Cheesemaking: A General Guide ip the 
Manutfacture of Cheese. By C. W. W^ker<- 
Tisdale and Walter E. W^odnutt, Ppl* 182. 
(London: Headley Br6s., Ltd,, 1917. Price 
4^. 6d. net. 

This book deals with the technical side of cheese- 
making, and is intended to : serve both as a text- 
book for dairy students and .as a referepce-b^pk 
for practical chcesemakers. The subject-matteV is 
well choserf, artd whilst the explanations which are 
given at each stage are clear and ^sim^e, there 
is a great deal of practical information which it 
has previously been difficult to obtain in print. 

Very properly, a considerable amount of space 
is devoted to the composition milk and ^ the 
methods which must be adopted if a 'milk suitable 
for cheesem&king is to be obtained. This^ iide of 
the subject cannot be put forward too strongly, 
for, unless the cheesemaker can start with a 
reasonably pure product, no skill oit her part can 
turn it into really first-class cheiwe. 

Full working details of the methods u.sed in 
analysing milk by the Gerber test and by the 
lactometer are giyen, also the usual tests for 
obtaining infondation as to the purity of, the milk 
in respect 'of clean^ness. The nature and pre- 
paration of rennet are desalt with, and in^tfuc- 
tions given for the making of home-made rennet. 
The chapter treating of- barter is a particularly 
good one, from both the theoretical and the prac-\ 
tical points of view. 

About half the book is devoted to the practice 
of cheesemaking, and. the preparation apd pro^ 
perries of all the best-known British varieties are 
dealt with in detail, This porrion of the bppk'is 
to be strongly recommended, Tor the authors*'', 
wide practical experience, is drawn upon with the 
best resuiis. The chapter on faults or defects of 
cheese should' also be specialty noticed. , 


LETTERS TO THE ^ ^ : 

[The Editor does not hold himself responsible ^or 
opinions expressed by his correspondents, 'pfeiiher 
can he undertake to return, or to correspond uHtH" 
the wrSIUrs of, rejected mmnscripits intmd^ . far I 
this or any other part , of HA'ttmB, '- Np^^^liee^ is 
taken of anonymous ComntufUcati<msJ]; %.~^^[.{ 

On an Apprarance of Ckrtotw Spoetra to the -Agi^ 

May I suggest that the appearances described by; Hr. 
R. Brudenell Carter in Nature of J^Ovember 1 .all 
harmonise* with the assumption that their cause ii in 
some way due to diffraction? / ' * . 

The fact of the blue internal band and the red ex* 
ternal band, and that the diameter of the colour circle 
increases in size in approximate rario to the distance' 
of the light viewed, seenis clearly to .point, i|p . this, n^^,' 
less than the fact that when the; pupil is cdhtracted^^^ 
or when the light is viewed through- sR piirtM 
app^rances vanish, because the i'aclph* 
d^ffriacting elements upon which the Ugnt 
i^puld then be too small to give rise to the appoarianpe., 
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The spacing and ; the number per unit area of the 
diffracting elements coUld roadily be estimated from 
the data so clearly given;: Whether they take the form 
of particles or of lacunae in the humours of the eye, or 
wliether due to some . alternating structure of the lens, is 
a matter on which 1 am not competent to express any 
opinion. 

It is interesting .that Tyndall had a somewhat similar 
case brought to his notice, to which reference is made 
in his “Notes on Light ” delivered at the Royal Institu- 
tion in 1869 (Longmans, Green and Co., 1890, p. 54) 
in the following words 

“One of the moEt interesting cases of diffraction by 
small particles that ever came before me was that 
of an artist whose vision was disturbed by vividly 
coloured circles. When he came to me he was in great 
dread of . losing his sight, assigning as a cause of hi& 
increased fear that the circles were becoming larger 
and the colours more vivid. 1 ascribed the colours to 
niinute particles in the humours of the eye, and ch- 
.XDura^ed him by the assurance that the increase of size 
and vividness indicated that the diffracting particles 
were becoming smaller, and that they might finally be 
altogether absorbed. The prediction was verified.” 

Julius Rheinberc. 

23, The Avenue, Brondesbury Park, 

London, N.W.6, November 5. 


.1 AM muci) obliged to you for permitting me 
to see. Mr. Rheinberg’s interesting letter, and 
am humiliated by the proof of my forgetful- 
ness ■ of the passage from Tyndall, which I 
must often have read in past years. But, as a patho- 
It^ist, I, incHne to my supposition of lenticular in- 
;e4nctency, perhaps only an excess of that which is 
universe as life advances, for I do not see how the 
ocGUirence of a cloud of particles in the ocular media,, 
in otherwise healthy arid perfectly effective organs, is 
to probable that the cloud, if 

it bkistea, would be of similar density in the two eyes, 
•Qf that It ebuld exist at all without some impairment of 
si^t*; case, at least, the colour circles, 

of tbe aro 'of .equa^ and brightness. 

R. Brudenell Carter. 

76 Soririi Side. Glapbam Gomman, S.W.4, 
^November 10. 

Produe^. 

1]^ WimperisV interesting article ori 

‘‘ Crial^fifs. ' fot . Motor '•.Traction,” which ^pears in 
NAWJWr'of Noyeitiber i, he says Paraffin can be ’ 
^ulte.yeli pn,.sIow*nicwihg^ vehicles . . . but this, 
||fi{airi,;Ts'.n^^ 

I sb^ld Hke to point out that paraffin is, and always 
iias ^oduct ; and it is fortunate in- 

t that it is sd. No doubt Lt.- 

'Gpmiridr. Wimperis is thinking of the similar 
i^tioleuiri prtkluets at^^ but paraffin oil 

distiUed Ttrim sl^l'e is- ^ a home product. So 

satisfactoiy is paraffin oil a^ an engine fuef that itbas 
been adi^^ted by the Bm^ Agriculture for Scotland 
for use iby tHeir agrlailtural tractors its merits irii 
preferepde jlp lbe foreign product 

. 'O:'- - OONACHBR. ■ 

'High Holm, Hdr^bwi^ 

■Now^ber ■3,/ 

. .vM»iv©^NACHBii:' said 

to produce a 

ye^ our home de- 

.r^rifld the. pfci^ju^ion may be now 
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FERRO-CONCRETE SHIPS. 

T he heavy demand for steel and iron for muni- 
tions has enforced economy in the . use of 
these materials for other purposes, and led to 
the substitution of other materials wherever posr 
siBle. The shortage of shipping and the necessity 
of making'good war losses have prodyced recently 
a considerable development in the buUdihg of . 
ferro-concrete vessels ^ a sea-going typCj esped- 
ally in the Scandinavian countries, vjhere the 
losses have been great and the scarcity of metals’ 
has been much feh. Reference has already been 
made in our Notes columns to articles ' in Engtn- 
eering giving interesting information as to what 
has been done in Norway in the building of such 
vessels, and most of the experience available at 
present has been obtained in Norwegian yards. 
The production of concrete and ferro-cohcre^. 


Concrete is weak under tension, and . the re- 
inforcement in ferro-concrete structures is always 
placed so as to take the tension, leaving the 
concrete to take the compressive stresses. There 
is' ’difficulty in doing this throughou^s-tbe atruchate 
of a ship, and lack , of effectiveness in jht||to 
may produce cracks, which, in the preseni^ of 
salt water, may leifd to trouWe. . Strict inspection 
and. overlooking during construction are of much 
jgfreater importance in all ferro-concrete structures 
than in buildings of other types. This is owing 
tb the nature of the materials used and to the 
possibility of the reinforcing bars becoming ffis- 
placed during the casting and rarnming process. 
The life of the ship will depend probably upon 
the chemical composition and water-tightnesfs of 
the concrete, on the proper ^placing of the rein- 
forcement, and on the effect of salt water up<m the 

concrete and 



upon the re- 
inforcement if 
there are 
cracks. 

Ferro - con- 
crete vessels 
• weigh con- 
siderably more 
than steel 
vessels of cor- 
responding 
d fmen sions; 
henoe their 
cargo - carrying 
capacity is less. 
This will prob- 
ably make it 
impossible for 
them to com- 
pete a g a i n s t 
steel vessels in 
normal times. 
Owing*/ 
ever, to the 
ea s e with 
which repeti- 
tion orders for 


vessels such as barges, interidcd fdr quiet wttt^ 

is by no means novel, but the pi^lcm becomes ' 

complicated when the vessel is to undertake sea. 

voyages under her own propulsive . pb^r/^'^ 

is principally owing to the un^ttain^ of 

imposed on the vessel, especially, 

lent waters. Of co^se, the‘ saime difficulty 

in the design of^ steel vessels, but the stren|rth of 

these is determined almost entirely by experieiW^, 

and there is plenty of experience available and 

embodied in the rules of the various r^iirktlim 

societies. Until Experience h acxmniulatcd/ of ^ 

the actual behaviour of ferroKX>nt^efe. sEa-goitig 

vessels no rules will be formnlat^^ / 

societies j ■ however,- "'are'i^talctl^'' an;.--'kct|vE/tnjt^^ai^, 

in . the development* 

approved of ; j^ahs up .500. tbns; v' TbE 

weight ■. Of 

1000. tonifc- ' " ” 


/'v;es%li£/bf the sa^ can be executed, ami 

the of steel r^uired in their 

.construction, their production will certainly be 
’Useful during.^ the war.,' ■.^ ' , ■ 

// Farticfflars are giyen in Engineering of several 
the’’ vessels /already built in Norway. The 
Hamse^6fds \» 84 ft.' , long, 24 ft, broad, ' and 
i i;6 ft. deep. The hull is mcmolithic With the 
deck/and frames roiund the hatches. There are 
two ,iaige wooden fenders outside the hull, and 
thE/ ^ip has a Bolinder motor and appliances 
f 4 ^r^ loading and discharging. She 

TS: Weil suited for carryii^ timber, and will 
^b^; pu^^ " Norwegian coasting route. She 

phSlEdH hf^- trial trip , on August i. Another 
V^$eI)/vErdered by; yaranger Iron 

sides and 
ore does not take up much 

.Sjpace;- 
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The Porsj^rund Cement Casting Company took 
up the question of ferro-concrete vessels in 1913, 
and built a bridge pontoon in 1915 which is 


most, and using an inner shutter, or outer board- 
ing only, so far as the vertical sides are con- 
cerned. This plan was adppted with the lighter 

Beton I., in- 
terior shutter- 
ing only being 
used. This 
vessel is a 200- 
ton deadweight - 
carrying motor 
vessel; the cal- 
culations a n d 
design were 
prepared b y 
Messrs. Bonde 
and Norman. 
As the vessel is 
intended to be 
sea -going, the 
reinforce m e n t 
was made 50 
per c e n t. 
heavier than in 
lighters in- 
tended for in- 
land waters, 
rib and girdei' 
dimensions 
were increased, 
and a fat con- 

. , FiO. a—Vessel turning over. mixture of 

claimed to be the first vessel of this type built in 1 i to 2 without cobbles was used. The wall thick- 
ness is, 1*97 in. 

The shuttering was built on a sledge, which 

this method 



Norway. This vessel was cast with double board- 
ing, or shuttering, in the walls. Experience of 




showed c o n - 
siderable diffi- 
culties ; the ar- 
rangement *0 f 
the reinforce- 
m e n t gave 
trouble, . and 
there was no 
guarantee that 
the iron would 
be in proper 
position. Cast- 
ing the con- 
crete also was 
troub 1 e s o m e, 
and one or tw'o 
places were 
found where 
faults had to 
be remedied. It 
was considered 
t ha t these 
difficulties with 
pontoons hav- 
ing fairly rect- 
angular section 

would • become , , 

Very pronounced in buildinjif vessels Of ordinary followed the vessel mto the water at the launch, 
section, and Mr. Harald Affsen has overoojhe Fig 1 shows the yessel down the 

them’# by building the vessels bottom upper- ways, bottom b|irperiho^|t; as. 

; i?o. 25o;^, ' voL. 100] « 
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fully water-borne the vessel is in stable equili- 
brium, and the turning: ngfbt side uppermost is 
accomplished by permittinjlp: the air to escape from 
-the interior; the vessel sinks in the water until 
a draught is reached, for which the equilibrium 
becomes unstable, and the vessel then turns over 
without further aid until the deck is uppermost. 
Fig. 2 shows the vessel with the turding opera- 
tion about half accomplished, and in Fig. 3 the 
vessel is seen floating in its ordinary position. 

The first vessel took about six weeks to arrange 
the boarding and reinforcement, and two days 
to cast; three weeks were allowed for the con- 
crete to set. It is estimated that the next vessel 
can be done in half the time, since the same 
shuttering can be used again. 

IV. DU BOIS DVDDELL, F.R.S. 

T he death of William Du Bbis Duddell on 
November 4, at forty-five years of age, leaves 
a gap in the ranks of our men of science 
which it will be difficult to fill. His was a rare 
and precious gift, for he had, in the highest 
degree, extraordinary patience and scientific 
instinct. When a problem was set him, however 
difficult, however insoluble it might appear to be 
at first, he was niever satisfied until he had 
obtained a solution. It was an inspiration for 
anyone to have the privilege of helping him in a 
piece of scientific work. I shall always remember 
the development of his oscillograph. We were 
working together on the study of the alternate 
current arc and were using a laborious “ ix)int. 
by point ” method for obtaining the curves of 
current and potential difference. He had set his 
mind on the production of a% instrument that 
would record the curves instantaneously, and at 
this problem he worked continuously. He ipade 
the first instrument in his workshop at home and 
brought it along to test ; the damping was unsatis- 
factory, and we set to work to find a method of 
damping that was efficient. In the end he made a 
separate channel, with, incredibly thin walls, for 
each strip, and succeeded. It was remarkable 
that, although the first instrument was designed, 
by eye, the final form of the oscillograph, so far 
as the vibrator was concerned, did not differ very 
much in its principal dimensions from i^he original, 
instrument. Theory enabled the best conditions; 
to be . determined, but a fqll understanding of; 
theory did not lead to a very great improvement. 
Duddell’s instinct as a . .designer gave thC; right 
dimensions from the start. No one who saw it . 
will forget the demonstration that was given by. , 
Duddell before the Instifution 1 

Engineers of his instrument, perfect' in every : , 
detail. There is no* doubt that; its. iprodbetibh; 
marked an epoch in the experimental investigation . 
of alternating current phenomena. If genius is 
an Infinite capacity for taking pains, then Duddell 
had genius of the very highest ^nd,. for his 
patience was boundless. His gift as ah instrument- 
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maker was hereditary, for he was connected with 
the great Du Bois family, famous in that home of 
watchmaking, Switzerland, for its products. 

DuddelFs rise to the front rank of scientific men 
was meteoric. SOon after his paper, on oscillographs 
(the first edition of which had been giveo before 
the British Association in Toronto) he ^ad a 
classical paper, on the resistance of the electric arc 
before the Royal Society. It was in the course of 
this work that he discovered the “ singing arc, ” 
which . formed the starting point in the develop- 
ment of the Pouhen arc, now so largely used in 
wireless telegraphy, and built the first really, high 
frequency alternator. It was necessary, in order 
to proVfe his theory, that a current'should be sent 
through the arc of such a frequency /that sensible 
variations in the temperature of the arc could not 
be. produced by it, so he designed and built an 
alternator giving 120,000 cycles per second*,’ 
a frequency which at that, time no one had 
attempted to produce by a mechanical alternator. 

Not only was Duddell’s gift as an inventor of 
the highest order ; he had also rare skill as an 
experimenter ; his experiments always worked. I 
can never remember having seen a lecture experi- 
ment of his that failed, while his power of talking 
clearly was a gift possessed by fCw ; he reached, I 
thibk, almost the highest point in his career as a 
lecturer in the demonstration on “ Pressure 
Rises ” that he gave when he was elected presi- 
dent of the Institution df Electrical Engineers for 
the second time. The experiments’ were, nearly all 
difficult, and liable to go wrong, but they all suc- 
ceeded, and his model of the oscillating arc was 
a triumph of demonstration. 

Duddell was made a fellow of the Royal Society 
in 1907, and his was one of the few cases in which 
election took place at the first time of asking, for 
he was elected on the first occasion on which his 
name appeared on the list of prospective new 
fellows. In 1912 he was awarded the Hughes 
medal. He was president of the Commission 
Internationale de T^l^graphie sans Fil. In 1907 
he was president of the Rdntgen Society, and 
had been hon. treasurer of the Physical Society 
since 1910. He was a member of the Advisory 
Council to the Department of Scientific and 
"Industrial Research and of the Board of Inven- 
tions and Research of the . Admiralty. Last 
August the honour of Commander of the Order 
of the British Empire was conferred upon him. 

As , a chairman of committees Duddell was 
always excellent, being businesslike and to the 
point; ;no: time was ever wasted when he was in 
charjg^c. He was no mean linguist, and those who 
have seen him conduct an international conference 
^,wiIVi^membcr his, gifts, and the infinite tact with 
which he was always able to reconcile the differ- ^ 

points of view and characteristics of men of 
4 lfffirent nationalities.' It is an unspeakable grief 
to his friends that he has died so young, though 
few men have ever achieved so much in so short 
a time ; but he worked himself to death. He was 
always in his laboratory or l}is office ; he scarcely 
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ever took a holiday!' He was at school at Oahries^i 
and at that time the French t0<* less interesl^'t^ 
sports and g-ames than they do now, that '|i 
had none of that love for outdcK^ pursuits whi: 
is so characteristic of the av^%e Ei^lishman/ 
He had no enemies, for everyone who l^ew him 
liked him for his kindliness and 'his extraordinary 
modesty, though, when- the occasion arose, he 
could show great firmness and decision. |He wiU 
long be remembered as la great ^ man of science 
and a great gentleman. E.' W*; MArchant. 

• , '/ NOTES, : ; .V\'- 

In its column entitled “Through Gennaa Eyes,"^^e 
Times of November 13 gives- prominence to notices 
appearing in. German newspapers of further important 
steps noW i^ing taken to strengthen and consolidate 
the great dye . syndicate, o| which the seven largest 
firms control a capitaf' of nearly 12 ,ooo,ooo|If. The 
three largest undertakings in this group,' namely, the 
Hochst colour, works, the Badische Andin- und So^a- 
Fabrik, and the Bayer colour factories^ are each to 
increase their capital from 2,7qo,oooZ. to 4,500,000!. 
These increases of capital, raised by the Rhen/sh firms 
themselves, will be supplemented by additional stuns to 
be provided by the German Government, so that the 
total capital will he morethan2o,ooo',oool. The German 
Press appreciates fully the prominent, part played^ by ^ 
chemical industry in the war, iind attributes largelylfetoj 
this group of factories the jextraordinary striking force 
displayed by' Germany oW the fields of battle. The 
intimate relationship between ^nthetic dyes and high 
explosives has slowfy dawndfi on the British public, but 
it is deplorable that even after three years of war' 
the English colour industry is hi a position even more 
disorganised and chaotic than it was at the outbreak 
of hostilities. A beginning of co-ordination and co- 
operation in dye. proouction has developed among the 
Lancashire firms, but the State-aided company j^ich . 
was to have united the ' colour trade and to have 
administered the research grant of 120,000!. for the 
benefit of all the manufacturers concerned, so far from 
effecting these vital improvements, .has actually, been-, 
the direct exciting cause of additional friction and 
needless internal competition. blow that public ap- 
peals are being made for more Government support; ;] 
for this company it is .surely time that p n6n-politicul»'1 
impartial Parliamentary inquiry should be set bn fooft;| 
to ascertain how the earlier grants haVe .been expefided,f 
and whether the existing organisation is adequate to 
meet thb*^ competition of a powerful eniemy syndicsite 
operating under expert and scientific management, 

In a speech delivered on November 8 the President 
of the Board of Agriculture again directcd*pul|^^tc atten- .. 
tion to the gravity of the food outlook, ari^iputlined i, 
clearly the concatenation of circumstances which render 
it inevitable that even the establishment of peace caimq^l 
bring automatically the proverbially associated 
Of special interest was Mr. Prothero’s Warning ^hat l 
the productive power of the soil of ^rbpe is fa11irig.v*j. 
Not only haw large cultivated areas become desolatbj 
wastes* through the direct ravages of warfare, but evet»>| 
regions remote from the firing line. are. losing >thi4i^' 
fertility for want of labour and fertilisers.^ . T^ 
true of Germany ; it is also true of areas in this countijr. V; 
Mr. Prothero pointed but that the yield per acre felLm 
1916; it has fallen still further In' and,^:«q far 
. as existing areas go, will dlmort i^rcatnly undergo 
further decrease. On broad, ger^al grcuada^^l prw: 
diction is doubtless teasonably ' proba]^, 
ticlaiw will scarcely regard the results of the last 
sbpsqnsfas a sufficient basis for surii abroad geheraliM- 
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these have been years in which 
alone been un- 

';‘'Mv«>urdb]e The’ average yield 

wneat England and Wal.es -this year is 
liestimated bushels, of barley at 30-3^ bush., 

and of oats- 38-49 bush., as compared with 
28-60 bush.^"^i'|i bush., and 39-95 ‘bush, respectively 
m 1916, ahd a^rages of 31-40 bush.^ 32-44 bush., and 
40-03 bush.%espeetively for the- ten years 1907-16. ’These 
differences are wel|i^ within the range of natural varia- 
tiohs, and can sdaroely be adduced as evidence of 
specific decline in fertility. It is certain, however, 
that the Increasing foulness of the arable land owing 
to lack of adequate labour for the necessary cleaning 
operations must tend towards a reduction of crop. 
On the other hand, it , is equally certain that an ex- 
tended and more skilful use of fertilisers for corn crops 
would lead to an appreciable increase of the average 
yields. An instance in point is furnished by a report 
•oh oat manuring experiments recently issued by the 
' West of Scotland Agricultural College, in which it is 
recorded that on the average of seventeen experiments 
in three years the oat yield of 41J bush, on the 
unmanured plot was increased fully per cent, by the 
combined use of supeiphosphate, kainit, and sulphate 
of ammonia. The wheat crop offers probably less 
scope for intensive manuring, but undoubtedly is 
capable of very substantial improvement on many 
farms. . 

It yi^s remarked in these columns, at the time of 
the establishment of the Air Board, that more co- 
ordination was needed between the various branches of 
the /Air Services, and that the Air Board should do 
miich to secure this end. The inttoduetion of the Air 
Force Bill shows that the Government now intends to 
make such'co-ordination complete by the. establishment 
of an Air Council, which is to enjoy a status similar, 
to that of the Admiralty and the Arnfy Council. The 
Times remarks that this is a landmark in the history 
not, only of aviation in this country, but also of the armed 
fofCes of fhe Crown ; for It formally recognises the air 
as a disfihetive fighting element, and provides for the 
establishment of ep^third service, to be called the Air 
Force. Those whose labours He in the field of scientific 
aeronautical research will welcome the new rigime as 
a step of great importance. A closer connection is 
very desirable between scientific work and practical 
aircraft deifign, and there seems little doubt that this 
^nd ^ ™ more f^idly if the present 

air setyices are organised as. a single, force and con- 
tri^led bjjiJ one^ w It is, indeed, a triumph 

for aviaaon that in pnty a few “years of development it 
should risb to such impbitanoe as to cause the creation 
<)of a third Service, and, it is pleasing to reflect that 
scientifiO research has played a very important part in 
this the new industry. 

iOcj^re delivered by Major Astor, M.P., 
on “ Health Problems and a State Ministry of Health,'^ 
fit :^c Itoyal Ifisfituta of ^Public Health, was the third 
OL a series of lectures and disevissions on public health 
’Jifepl^E&ns .under war; ifiid ■ afterrWar conditions. N ot 
finnal^rally, on . t^^^ occasion, the. biitk of what the 
jpii^ker, and those w the discussion, 

itedvtp say “relied -to of Health, and 

having ditolarewl that the Local Govern- 
.niitot Bpar 4 And hbtyihif f nsut would 

form thb nurioMs for >:a H there was 

a to^idenjty on-ffie part^b^^^ to take sides. 

Amongst 'those^^^ w shOWefi no ihclinatloh to declare 
in |0OUr .Of ; any p Mr. H. A. L- 

F 1 sh«j'j P|s^d^t..'of' the Bodnd of I' j^ucation. Who pre? 

toe' in the course 
of hit '.speebh, tfidfc thifto^ how stood, there 

was considerable it did ' not 



Novestbeh li, 


309 


of necessity follow that the one of the mcsst practical authori- 

condemning it he desired ,iirat of aU ^:ili^ii*v!|rh«|l]^ii.;^|^t>4n’i3atters relating to prehistoric man, pf whose 
or not it worked well oF {}(; . wheth^^^^ '^l|t''wli^. b#made many discoveries of great 

economical, and if there was frictitn.*^ith^fei«h^>f'iii3ih^^ Besides being the, author and illustrator 
fhic AMocft/^n ;+ marr Ko ^Uof T such ajclassic^^ * Mstn, tho Primeval Mvage* 

he'dbntrl|(xted largety and wisdy to the 
current l^rature of the subject, and, being an oqpert 
engraver^“l)ie illustrated many of the ij^orks of Ms 
contemporaries on various scientific matterSi** 

Mr, J. a. Hardcastle, whose, death on November lo 
we much*regret to record, was a grandson of Sir John 
Herschel, and hifnself a very capable astronomer In 
the fourth generation of that illustrious race of scien- 
tific men. AI^vRys .a man of delicate health, and 
obliged in early Manhood to winter abVbad, he had 
been abl^ by care and courage to carry through several 
important pieces of work m the intervals of illness, 
and the friends v^ho had the privilege^of knowing him 
recognised how considerable a ]^are of the uunily 
talent was his. About fourteen years ago he under- 
took the measurement for,^the Jate Mr. S. A. Saunder 
of a serjes of lunar negative from the Paris and 
Yerkes Observatories, which Jomed the observational 
basis of the now. classic catalogue of precise positions 
on the moon’s surface. Never, (^rhaps, in the history 
of observatMMial astronomy has there been a more 
striking improyemeni on previous results than was 
shown in this work, and Mr. Saunder was always 
insistent on giving to Mr.' Hardcastle a iRfge part of 
the credit for his remarkable skiU and judgment in a 
;cUfficult task. A second large piece of ^ork that he 
carried to a successful end was examination and 
classification Of the nebulae on the 210 plates of the 
Franklin-Adams photographic chart of the whole ^y, 
the fbsults of which are published in the Monthly 
fiJotices of the Royal AstixmomicaS Society for June, 
1914. This has the unique merit that it is the only 
examination of the nebulae of the whole sky made with 
the same instrument and of approximately uniform 
standard. For a number of years Mr. Hardcastle was 
a very successfutl University Extension lecturer in 
astronomy ; he had served as secretary of the British 
Astronomical Association, and as member of council of 
the Royal Astronomical Society. A few months ago he 
was appointed to succeed Dr. Dreyer as director of the 
Arma^ Observatory, and was looking forward with 
Ae keenest pleasure to the enjoyment of better health 
smd the responsibilities of official post, when a 
^turn of illnesii disappointed his hopes, and he died 


to this question, it may be poMtqd'pui^Jkhat Lord* 
Rhondda has stated that the Board Education and 
the Local Government Board haye ted (jj'fferences. of 
opinion as to their respective sharer in work of 
child welfare, but*that, before he left the l^er Board 
an agreement had been arrived at. Possffily it was 
because there had been an agreem^ that Mr, Fisher 
desired to be non-committal. 

The organisers of the meeUng held to take steps! to 
form a representative association of British chemists, 
held at the Manchester School pf Technology ion 
November 10, are to be congratulated on the iesult of 
their effortSv Seldom have chemists been brought to- 
gether in such numbers, at least 500 being present. 
Much criticism was levd;led sFt the institute of Ghem.^, 
istry, which has hitherto been held to he too exclusive* 
and*not sufficiently representative of the rank ^d file. 
In justice to the institute, however, it was recognised by 
the speakers that it has ^ne a great deal for chemists 
and has within recent times evmced a disposition, as 
a war measure, to open its doors to properly train^ 
and qualified chemists on a more liberal basis within 
the limitations of its constitution. The Provisional 
Committee of the new association obtained the support 
of the meeting to the main objects, but it agreed to 
submit its scheme to the council of the Institute of 
Chemistry before proceeding to definite incorporation, 
on the understanding that the institute, which has 
been established for forty years, should be asked in 
the first place to adopt its aims. The chairman M the 
meeting, Dr. R6e, intimated that the Provisional Com-* 
mittces for Manchester and Birmingham have already 
had an informal conference with the representatives . 
of the institute, and that the latter has expressed it^j 
sympathy with the general aims of the proix>sed asso^- 
ciation. A great deal depends on what constitutes a 
chemist, and much will yet depend on the extent of 
the training and qualifications regarded^ by the 
organisers as necessary to justifjb registration of a 
candidate under the scheme. The meeting showed hb 
disposition to claim that pharmaceutical chemists, many 
of whom are held to be sound chemists in the technical 
and technological sense, should be deprived of their 
right to the title, meeting showed, a healthy sign 
of activity among 'Jnemists, and |t should produce lar« 
reaching results. 


e trust that the Institute of Chfem- ,;aft6r nniA .sufering at^^^^t^ age of forty-nine 

is^ Will welcome th^pportuMty^of d^Iopi^ deographical Society has sustained a de- 

sphere of usefulness. There is mudt m be .conwde ; Al6raMe I6ss-M «i€ death of ode of its most active 
and much to be done yet to .secure for Brrti^ ctemj^^^^^^^^ most, yaiued Brig.^en. Cpdl Raw- 


the position and recognition to which, by 
are clearly entitled. 

The death is announced, while Ieadi^J;hi8 . , 
during one of the recertt advtecfis lil; 



#hgv gold medmlists of the sociefy 

yw.; names are to be found in <tte 

list pf ' 8<ddi;krgW>gt^0>d^ have made lexplmation 

the dhe ^ftw of their lives, but there is not 


Lieutr F. EntwWtle, second assisMht at * personali^jnore inspired with high 

tory, Cambridge, aged all those t^Mies of 

wistle was a computer 'at the Rbyhir Obsj^a^: the necessary ou^ior the 

Greenwich, and te went tw CambtMgav^R»"^teC ^o 

assistant in December, 1914. He was^^ 5 a 


months only before he wab gi^ a 
Norfolk Regiment as arid Oi^tenaht#iy Mn 
first assistant at the Cambridge, QbaW^'toiy,;%^|th 
on the VangttOfd: on July dopiMe 

hausts the staff of tte observatoiy;; 
the Solar Physics Obset^tom bWdpt for 

Mr. F. Ni Haward, Wyidttgifrto 
Ealing, W.5, point* Wt that 
G. . Smith,-' -Whose , wotk.-',w'k^ '''rehkce4 
N6v«nber,8^ iqj* was tet cs^iy a 


*!pRi{;tterC^dspohStfole for the resuitR of an expedi- 
*tiph considerably to our know- 

8^ of that inhotoitable 

fitted him* well for the 
of » a 5^^ which was 

aftei*^^^ Sir F. 

iSiwHl^a^ehd, for the determination of the sources of 
<tte'^ERhmaputra and Indqs. Cblv Ryder Was attached 
as surveyor, and brought back excel- 
nn^pplhg/t^ the wild districts bordering the great 


-ICEMan hi§proad but 

also ;a world-wiiw , an, antiquarian. j|he success of the exp^ was doubtless duet to thie 
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remarkable capacity of its leader. Rawling’s last ex- 
pedition, to New Guinea, whilst it was not productive 
of all the geographical information which was antici- 
pated, .was nevertheless a most valuable pioneer ex- 
ploration into an utterly unknown region,, and proved 
to be of the highest interest to man}^ collateral branches 
of science which depend on geographical di^p^ry as 
their preliminary basis. It was fitting pefhaps that 
a right good soldier and a famous explorer should meet 
his end in the field of a w’ar wpged in the interests of 
all humanity. Like Toppin {of the Peru-Bolivian 
boundary), who died at Mons, he > never lived to reach 
his highest ideal. That ideal with Rawling was 
nothing less than the ascent of Everest, and who shall 
say that a man of his stout heart and magnificent 
physique would not have accomplished what many 
men have pronounced to be an impossibility ? 

The Royal Society announces that the King has 
approved of the award by the president and council of 
the society of a Royal medal to Dr. John Aitken, for 
his researches on cloudv condensations, and a Roval 
medal to Dr. Arthur Smith VC^oodward, for his re- 
searches in vertebrate palaeontology. The following 
awards have also been made bv the president and 
council — ^The Copley medal to M. Emile Roux, for 
his services to bacteriology and as a pioneer in serum 
therapy ; the Davy medal to M. Albin Haller, for his 
researches in the domain of organic chemistry; the 
Buchanan medal to Sir Almroth Wright, for his con- 
tributions to preventive medicine ; and the Hughes medal 
to Prof. C. G. Barkla, for his researches in connection 
with X-ray radiatii^n. 

It has been decided to' dissolve the Soci^t4 Inter- 
nationale de Chirurgie, and to form, after the #ar, a 
new society on the lines of the former one, but to be. 
called the Soci4t4 Interalli^e de Chirurgie, the member- 
ship of which will be <^n not only to surgeons of 
t^e Allied countries, but also to those of neutral coun- 
tries who shall be nominated for election by the general 
committee. . 

At the annual general meeting of the Cambridge 
Philosophical Society held on October 29 the following 
were elected officers of the society' for the ensuing 
session: — President, Prof. Marr; Vice-Presidents, 
Prof. Newall,.Dr. Doncaster, and Mr!. W. H. Mills; 
Treasurer, Prof. Hobson; Secretaries, Mr. A. Wood, 
Mr. G. H. Hardy, and Mr. H. H..* Brindley; Neiv 
Members of Council, Sir J. Larmor, t*rof. Eddington, 
arid Dr. Marshall. 


The council of the Institution of Civil Engineers has 
made the following awards for papers published in the 
Proceedings without discussion during the session 
1016-17; A Watt gold medal to Major H. S. B. 
Whitley (Neath); Teltord premiums to 1%. C. Popple- 
well (Manchester), H. Carrington (Woodley, Stpckport), 
Dr. A. A. Stoddard (Bournemouth), A. E. L. Chorl- 
ton (Lincoln), and B. M. Samuelson (Rangoon); the 
Manoy premium to R. Bleazby (Perth, W, A.); the 
Webb prize to J. B. Ball (London); and the Howard 
Quinquennial prize to Dr. W. C. Unwin. , 


■ ■ ^ ■ -ii 

At the anniversary meeting of the Mineralogical 
Society, held on November 6, the following wwe 
elected officers and ordinary members of council :— 
President, Mr. W. Barlow; Vice-Presidents j Prof. • 
H. L. Bowman and Mr. A. Hutchinson; Tfeaswrer, 
Sir William P. Beale, Bart.; General Secretary, Dr. 
O. T. Prior; Foreign Secretary, Pitof. W. W. 'Watts; 
M^itor of the Journal, Mr. Lv J. Spencer; Df^/nary 
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Smith, Dr. H. H. Thomas, Mr. H. F. Collins, Mr. 
J. P. De Castro, Prof. H. Hilton, and Lieut. Arthur 
Russell. 

The programme of the cne hundred and sjxty-fourth 
session of the Royal Society of Arts, tb be opened on 
Wednesday, November 21, shows that the society is 
continuing its valuable work for the advancement, 
developmentv and practical application of every depart- 
ment of science in connection with the arts, manufac- 
■tijres, and commerce of this country.” At the opening 
meeting an address will be delivered by Mr. Alan A. 
Campbell Swinton, chairman of the council, upon 
“Science and its Functions." At a later meeting the 
general aspects of the application of science to industry 
will form the subject of a lecture by Sir Dugald Clerk', 
and during the session leading .authorities will deal 
with particular industries, s\xm as tho$e of sugar, 
rubber planting, cotton, timber, and the manufacture 
of margarine in Great Britain. Some of the papers 
to be read after Christmas are ; — ^Thc relations between 
labour, and capital. Lord Leverhulnie; The war* and 
its effects on the mind. Sir Robert Armstrong-Jones ; 
Water-power in the British Isles, A. Newlands; Agri- 
cultural machinery, F. S. Courtney; and Organic chem- 
istry in relation to industry. Dr. M. O. Forster, The 
Cantor lectures will include courses on progress in the 
metallurgy of copper; high-temperature processes .and 
products; and military explosives of to-day. 

The Postmaster-General, speaking at the Mansion 
House on November 12, said : — “ It is intended, as soon 
as the military position will admit, to institute inter- 
national aerial posts between London and the various 
principal capitals of Europe.” 

Mr. a. Adams, writing from Looe, Cornwall, records 
the occurrence in that county of the little owl (Carine 
noctua). A specimen . was sent to him recently for 
identification by a rabbit-trapper in the neighbourhood, 
who had found it in a trap. In the Zoologist, in 1914, 
the little owl was recorded as breeding ip Somerset; 
Mr. Adams’s communication shows thaf it has ex- 
tended its range westwards and southwards, as one 
would expect. 

Mr. T. McKenna, chairman of the Executive Com- 
mittee of the Decimal Association, informs us that at 
a recent joint meeting of the association with the Insti- 
tute of Bankers and the .\ssociif^prof Chambers of 
Commerce unanimous agreemc^||was secured as to 
the retention of the sterling i^^he monetary unit 
and its division into 1000 parts, or mils. This enables 
all the existing gold and silver coins down to and 
including the sixpenny-piece to be retained without any 
alteration in their respective values. For example, the 
sixpence is r^resented exactly by 25 mils. In regard 
to the coins ot lower denomination, it was unanimously 
agreed that they should consist of' 1, 2, 3, 4, 5, and 
10 mil pieces, of which the two latter would be of 
nickel. This enlarged range of the coins of lower value, 
in ' addition to providing coins substantially equal in ■ 
value to the existing halfpenny and penny, would pro- 
vide coins of intermediate value between the present 
halfpenny and penny, and thus overcome a defect in 
our present coinage which has resulted in prices in 
millions of small transactions in daily life being unduly 
increaised because of the absence of suitable inter- 
mediate coins. w ^ 

Owing to ill-health Dr. R. Hamlyn-Harris, director 
of the Queensland Museum, ibsigned his appointment 
on {^tember 30.. Referring %o his retirement, the 
Brisbane Courier remarke that It will be a serious loss 
to tftb institution and to th^ cause of science in 
nilatis!*! c ,I t almpt; sevejiii ^yeers slpce,. Df. Ham- 

lyn^Harris was appbiritted director, and in the Ihtenren- 
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]ng f)eriod he has laboured with enthusiasm and ability 
to make the museum an educational force in the com- 
munity. He succeeded in makinf^ the museum both 
attractive to non-scientific visitors and a centre of 
student and scientific activity. He raised the scientific 
status of the institution, and reorganised the whole of 
the valuable collections, and the fine ethnological de- 
partment of the museum owes a great deal to his 
knowledge, study, and enterprise. 

The Admiralty has issued the following particul^s 
of the unmanned, controlled high-speed, craft to \yhich, 
wc referred last week (p, 190): — The electrically con- 
trolled, motor-boats used on the Belgian coast are twin 
petrol-engined vessels partially closed in, and travel- at 
a high speed. They carry a drum with between thirty 
and fifty miles of insulated single-core cable, through 
which the boat is controlled electrically. The fore part 
carries a considerable charge of high e^losive, prob- 
ably from 300 lb. to 500 lb. in weight. The method of ; 
operating is to start the engine, after which the crew 
leave the boat. A seaplane, protected by a strong fight- 
ing patrol, then accompanies the vessel at a distance of 
three to five miles, and signals to the shore operator 
the helm to give the vessel. These signals need only 
be "starboard,” “port,” or "steady.” The boat is zig- 
zagged while running; this may be either intentional 
or unintentional. Oh being steered into a ship the 
charge is exploded automatically. The device is a.yery 
old one. A boat similarly controlled was used in 
H.M.S. Vernon (the torpedo experimental ship) so far 
back as 1885. The only new features in the German,, 
boats are petrol engines and wireless telegraphy signals, 
neither of which existed then. 

The first report of the Conjoint Board of Scientific 
Societies shows that many subjects of national import- 
ance have engaged the attention of the board since it 
was constituted in June of last year. Forty-eight lead- 
ing scientific and technical societies are represented 
upon the bo^d, and the expenses are met by contribu-- 
tions from thim. The receipts at the end of September 
last amounted to 652!. 6s. 8d., the expenses to 
270I. I2S. 3d., and the balance at that date was 
381/. 14s. 5d. There are ten sub-committees concerned 
respectively with the International Catalogue of Scien- 
tific Literature, .the application of science to agricul- 
ture, technical ontyc ^t je du cation. the prevention of over- 
lapping among sc]^n||& societies, the metric system, , 
anthropological su^ppiron-ore, the water-power of the ' 
Kmpire, and timber ror aeroplane construction. The ■ 
Sub-committee on Agriculture emphatically believes t^t . 
a great future awaits the development of electri^l j 
applications to agriculture in the United; Kingdom!. 
The board recommends, therefore, that the. Board of 
Agriculture be asked to grant the necessary funds for ' 
designing, constructing, and testing practiiQally ati' elec- 
trical tractor and certain other agricultural machines. ^ 
The Sub-committee on Education, in conference wilb 
representatives of the Council of Hurnanistic Studies^ 
has arrived at a reasonable statement as to the;es^hr 
tial place of science in education. It has ateo < 
municated to Sir Joseph Thomson, for tl^i use pf 
Government Committee on Science in the Educatiidh^ ' 
System of Great Britain, two reMlutions releririnfi,- toj 
the importance of training teachers to give' irispirhij^^ 
and attractive courses in Science, and the ne^ . for 
adequate salaries to be. paid to such teachers- . Dr.; 
G. W. Walker haying sliced that in wm'kutjg bn the 
magnetic survey of the country 'he:had''found f^ 
of disturbance in certain areas which he. edhstdered.; 
might be explained by thd jiresence of iron ores^the ’ 
board, upon the recommendation Of the Irph-nTd ^ 
committee, has arranged for a dafaUed magnetic -survey^ 
of (i) the neighbourhood of Meltoh Mowbray, ahd (s}' 
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that of Strachur and Lochgoilhead. The survey will 
be accompanied by (1) a- detailed geological and petro- 
logical investigation of the rocks in ea^ area, and (2) 
a determination of the magnetic permeability of the 
rocks and minerals occurring in each area. The re- 
port refers, among other matters, to the establishment 
of the Department of Scientific and Industrial Re- 
search, of the Department of Technical Optics at the 
Imperial College, and proposals by the British Associa- 
tion for the formation of a Geodetic Institute, ,wifh 
which the"^ board hi^ expressed itself entirely in sym- 
pathy. 

Under the ititle of " X^^inks between North and 
South,” Prof. Flinders Petrie, in the October issue of 
Man, traces a connection between the Teutonic god- 
dess Brynhild and Ishtar. of Babylon. "Tlie position 
seems to be that a warrior goddess, with lovers, but 
never married, who forced her way into hell, was an 
j idea of a Central Asian people ; that this was trans- 
! formed' into Ishtar by the peoples w'ho pressed down 
In. prehistoric days intS. Babylonia;. that it was carried 
in some form westward by* the Huns, and transformed 
into Brynhild by ithe Norse ethics and customs ; and 
it was finally treated by the Germans much as Maloir 
treated the Arthurian legends. Such are a few of the 
dim links between North and South which may some 
dav serve to join up the two great streams of ancient 
history.” 4 ' 

The second number of "Recalled to Life” was 
issued in October. It is a journal deVoted to the care, 
re-education, and return to civil life of disabled sailors 
and soldiers, and contains valuable matter dealing 
with treatment and ‘training and with administrative 
matters such as pensions. In the present number 
Col. Sir John Collie discusses neurasthenia and allied 
disorders, Major Horton-Smith Hartley deals with 
tuberculosis in its relation to the war, and Sir William 
Osier offers some remarks on the problem of the 
crippled. * . 

The methckl of determining the. surface tension of 
a liquid in air by allowing drops of the liquid to form 
slowly at the lower end of a thick-walled capillary 
tube and counting the number which fail off is so 
simple that it is very unfortunate that a satisfactory 
theory of the . process has never been giveij. Lord 
Rayleigh, show’ed that the mass nt of the drop of a 
liquid of surface tension T which falls from a tube 
of outer iradius r is* given by tng=CTr, where C is 

coiisfant which varies from 3*7 to 4-2, according to 
' the properties of the liquid and the .raaius of the tube. 
The problem U a dynamical one, and its ultimate 
solution will be. facilitated by the recent kinematograph 
ictures of .the formatidn of falling drops which have 
ee^ taken; fQi: M. F. L. Perrbt, and are reproduced 
vjp his.aftJcle^O^ the subject in the Revue ginirale des 
f$ciencei tor October 15. They show that the drop 
i^bre it breaks away is connected to the liquid above 
it by a thin filament of considerable lengthy which 
•bri»i^!;;$iittultaneously in two places. We hope M. 
Peti'bif; ^ fueled in placing the method on a sound 

'f^;^T^;f0iIbiBving works are in preparation for appear- 
M Longmans and Co.^s Monographs on 
FbyrfbIdgy-:-^'‘The Physiology of Reflex Action,” 
Prbf. C. S. Sherrington; ‘‘The Physiological Basis of 
The Actloii of Drugs,” Dr. H. H. Dale; ‘‘The Nature 
of Muflpilar Movement,” Dr. W. M. Fletcher;," The 
Oetel^ral Mechi^nisms of Speech,” Dr. F. Wi Mott; 

Tissue ' Reepi^atioh.” Dr. C. Lovatt Evans; ‘‘The 
■physiblbj^^of MiiiKjular Exefeise,” Prof. F. A. Bain- 
bridge^' and ‘ ‘ Thb Vaso-Motor System,” Prof. W. M. 
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OVR ASTRONOMICAL COLUMN. 

Novemqer Meteors. — ^The * moon being . absent this 


The visual and photographic magnitudes of the faint 
atar are respectively 11*0' and 13*$, so that the spec> 
^ , u r ..u T t — ffuah is probably of type M. The magnidide reduced 

year at Ae qaoch of the ]^onid8> a favoi^able oppor- ^ distance of 10 parsecs is is-^, or i7>9 pbotographio 
tunity will occur, should t^ atmoi^ihere be cl^r, for sl\y^ and the star would thus appear to be the 
r^ob^rving the shower. The parent comet (Tempel^ faintest at present hhb^rt. ’ 


1866 I.) is, however, now near aphelion, and thore is 
little prospect of witnessing ah abundant di^lhy. But 
some of the swift, streaming meteors directed ^iirom the 
‘‘Sickle of Leo” are visible eyery year, and may well 
repay observation on the mominiT of November 16. 

There is another shower, fkissip^ moire irregular and 
uncertain in its returns, connected with Biel^s.‘ Comet. 
These meteors, radiating frmn near 7 Andromedse, 
travel very slowly, as tm^y are ^coving in the same 
direction as the earth and have^ to overtake us,. They 
are due on the nights from Novemher 19 to Novemhi^ 
32, and may be observed at any hour, ^hese Aihiro- 
medids were seen ui 1872, 1885, thoa, and 1904, 
but have not reappeared in plentiful numows since the 
last-named year. The parent con^t has not been' seen 
since 1852, though it must ha&h,!;made nine returns 
to perihelion, the periodic thne bdng abo^t 1^6 years. / 

Encke's Comet. — It is curious d)at ;altho|^h this 
cx>met was photographed a year ; ago, when Close, to 
its aphelion, yet repeated search in the present autumn 
has failed to" reveal it. The object obwrved for it in 
mid-September by Wolf proves not tq be a/ comet, |)ut 
a minor planet. It Has been designated CP, and the 
following orbit, published ^ 

Epo<h 1917 petobw 3*5 X 5 .M.T. 

M. 29® 5*6' ' 5^ I I® 3o‘4^ 

f 9® 44*2') M IOS7-9' 

5* 437^1*9*7'° 0-35038 . , - 

4® 437'J ' Period 3 354 V- ■ ' 

It will ha. recalled that in January, 1908, Pr<^. Werif^ 
announced an object as Eheke^s comet that proved to 


present 

The position of the star for 1916*11 is R.A. i4h. 
33m. 54*28$., d^linatipn -r 62® 19' 10*1". 


■ PYROMETERS AND PYROMETRY. 
'^HE meeting of the Faraday Society on November 7, 
at the Roykl Society of Arts, Sir Richard Glaze- 
brook occupying the chair, was devoted to a general 
discussion on“ Pyrometers and Pyrometry.” From 
the character hi the papers read and the remarks of the 
various speakers, it may be inferred that present-day 
activity in this*direction are mainly devoted to apply- 
ing existing instruments to industrial uses, rather than 
to the dev<nopment of new methods of measuring high 
temperatures. The extent to which pyrometers are 
now employed rhay be gauged frwn the fact thai one 
armament firm alone has six hundred instruments in 
daily use, and in all branches of industry where accu- 
rate temperature control is necessary pyrometers now 
form an indispeiisable part of the equipment. 

In this country^the standardisation is undertaken by 
the National Physical Laboratory. At the outbreak of 
the war negotiations were in progress with a view to 
thd^rodttction'^of an international scale of temperatures, 
in the iibsence of which a provisional scale has been 
adopted for present purposes. Dr. Ezer Griffiths and 
Mtv F.. H. Schofield, oa<behalf of the N.P.L., gave an 
account of this Scale, and also of the methods adopted 
in standardising pyrometers of various types. A strik- 
ing confirmation of the value of central standardisation 
was fui^ished later in a paper read by Prof. 
T. O. ^hold, who; in experiments oh the quenching 
be an independent comet, . The very large 3*84 9^ ^gh-speed steeU, used four different types of pyro- 

was found W Its pcrlfaelibn distance, bO^the obserV to control the temp^ature of a barium chlori^ 

tions were too fetiT^. give, tr^^^^^ Uth^ _ The agreement of the instruments near to 

^ y,’, Ztoo® G. was remarkably good, and proved that any 

Effective WAVE^t^fJGTHs of Clusters anp Spiswt or the four could have been relied upon to regulate the 
Nebuue.— A new sesfies of determinations of the effec- t^^xature ind^ndently. 

tive wave-lengths of certain spiral nebulae and globula^. I The types of pyrometfers now used industrially are 
clusters has be^ made at upsala by K. Lundma^W * chipfly tte thertno^ectric, for temperatures up to 
and b, Lindblad (Astepnomfschfi Nachrici^ten, 4907).' lade^ C^, ahd total radiation and optical pyrometers 
The meithod employed was that in which a coarse grat< for htghef; temj^atures. Th^j^gf drawback to the 
ing, with spacing in ^is cdse pf X 342Z iram.| is fixed in instriiment is caused by fluc- 


i 


front of the object-glafs of a photographic telescope 
Some of the results are as follows ;— 


Object 

Hag. 

Ettoive- 

,wav4.1«Qfth 

Cluster M5 ... 

6*7 

V... 4191 

„ M3 .. 

6*6 

A- ‘♦*1? 

Spiral ‘ M94 

7 'i 


ft 

8*4 


f 9 • ».f 

8*6 

>4338 • 


tq^tiohe;,in 'tempe^^^ junction, to 

oWfiite, which various devices have been introduced 
fr^ time ip tinieV Mr.; R. S. Whipple suggested that 
might be bverbome by burying the cold 
jun^t^ in ^ (’round to such a depth that any tern- 
peratum yariatioha^^^^ be negligible. From experi- 
ment c^^uclfeda^^^^ extending over 

ilu-ee yeaniil^it ;^w of lo ft. 

yarteti^ in''itemper^ only i*6®. It was 

A Faint Star as nbar AS*a CfiNTAOItii^Jn CirOhlai^!; ;^int^ birt in the vicinity of a group 

No. 30 of the Johanneslmrg Observatory furnaces to locate th© 

directed by Mr. Innes to a faint star in €^1^rit^;ff/bold. |unction at' a ninch 10 ft. to 

which had been found to have the large; f«)^r,^Qli(^4;-secia»>'jsAything ;^pf>n^mng ;c and that in 

of about 5’ per annum. My* j. ' applica- 

Observatory, . now . announces JMob:^y';lmjOt^ .30. in; Ip'Otilit/ ; WithTe^rd to optical pyrometers, 

R.A.S., vol. IxxviL, p. 650) that that the mono- 

proper motion of ttiis star are neaHy 

those of a Centauri, which is ^stUl ' ate' >ftea«ji^ f^;.^ ;tbuld Pre-war supi 

known. Mr. Vofite finds the parhllax. to' lteb*755fy 'a^^ pltes wc^'M at present this indis- 

the proper , moition 3*76?' in .itSe ;^tt'ection * 
the'eorre^onding figures for'O Qiptauri ' 

3*68* in the direction 281*4®; . It 
agreement is extraordinarily 

..ton<« between the ;two stars 

' raised, as to whether the stars >m : physi^^ of m^teh; stebV and tba^ 

nectied, or are members -of, ste<^niak<»s ;tO'‘the -tem- 


’’’ t»!ad;^w^\:pn;;the ■ tern 


NO. |507, VOL> : 
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perature at which steel is pour^, as the properties of 
the ingo^ produced are lnhuen<^ hy this factor. The 
correct meaiSureinent this temperature^s difficulty 
thus, if art optical pyrometer be sighted on the molteii 
stream as^ it issues from the furnace, black-body con- 
ditions are not realised, and the appareilt temperature 
indicated may vary according to the quantity of slag 
accompanying the metals Similarly, thp layer; of cooled 
slag on the surface of the^iKtal in the ladle prevents 
the true temperature from l^ng ascertained by optical 
means. Although an occasional reading may be taken 
with a sheathed junction of platinum and platinum- 
iridium alloy, the method could not be uspd regularly* 
owing to the rapid destruction of the sheath. , |Pne pro- 
posal made was to encase the wires in a large ma$s of 
fireclay, leaving the ends uncovered, So th^t 
touched the molten steel; but it was pointed put that 
this method would cause a rapid destruction*^Of the; 
wires. In spite of these difficulties much progress has^ 
been made by following out definite lines of prooedure, 
such as sighting on a certain ' ^rt of the molten 
stream at definite intervals of time during the pouring. 
Mr. Cosmo Johns and nthers found it possible, under 
uniform conditions, to obtain readings .varying only . 
by 5"^ to 10°, which, as the chairman remarked, was a 
surprising result considering the temperature measured. 
All the ^eakers who had attacked this problem agreed 
that the temperature of open-hearth steel wh^ being 
poured was about 1600° C., careful determination^^ 
Dr. Hatfield with a thermal junction indicating 
to 1625°. Further work in this direction is very desir-' 
able, as a trustworthy method would be of the greatest 
value to the steel-maker. i,, ^ 

It is still customary in. the pottery industry to gauge 
the firing temperature by using a set of claysf of proi 
gressive fusibility, and noting the pfiFects on the separate 
pieces. The latest developments of this method we^fe 
described in the paper read by Mr. H. Watk^n, one 
of which consisted in placing the test-pieces across tvvq4 
sloping uprights, ladder fashion, so that the drQpp dr 
complete fusion of any could be readily observed. 

Two new suggestions for measuring temperatures of 
the nature of 1600° C. were put forward, both of which 
entailed the use of a fused metal. Dr, biorthrnp, of 
Trenton, U.S.A., described dn instrument based pti 
the expansion of molten tin, constructed qn |he sinhe- 
lines as an ordinary thermometer. The bulb^apd. stem 
were of graphite, and a, nickel wird passing through a^ 
gland in the top of Stem could be pushed, dowii; so 
as to touch the top of the molten tin, when an- eldchl^ 
circuit was completed. The positidn df .th^ top 
column of tin in the stem could thus be ascertained 
the stem divided up in the same maniter as a, theimiq^;^ 
meter. Dufour many years ago suggested a theihadi' 
meter of tin in a silica envelope, but the in#tfu^^^ 
never rame into practical use,; aij^ 

(iosure is an undoubted improveihent. 
has found that molten tin dpes not glvd 
1700® C., and propdses to tise his insh^jMdnt' ^ 
this or even higher temperatures.^^^ l^ ^ 

suggested a thermo-electric p#(Smeter iff%h 
both of the members of Jthe .^hbipie^i^ht.^ 
breaking the circuits ^As shdwp , by MK 
Mr. Darling, the theithb-etectrt6 ph^dHids;of#elals^^^^ 
general are unchanged by - fusirm;: arid 


and this young but flourishing industry has undoubtedly 
a great future ih front of it. Special 
made of an. automatically controlled durdace, pn the 
piincjple devised by Mr. R. P; Brown, of Phila 4 f^phia. . 
The control is eifected by means of a the rm d- cjgd tric 
pyrometer inserted* in the furnace, tlte ; indicator of 
which is' provided with two stops, wMch may bo-set fri; 
any position, one on cither side of the po^nten'^ 
control, a ' furnace to within 5° above or beldw: 0. giVlW : 
temperature, the stops are.set at 5® onjeither sine of; 


’f'V- 



An excellent feaihire of meef ipg rlrhs dn 

in the room of pyiometa^c apndfObw b 
eluded in these wa^Jlhe oflfeiiMd ill, " tVi 

Josiah Wo^gwoodvfor raeasdBng/^ ^nl% 
clay cylinders, by : nteand;bf ■ 

_ temperature' ..'rqoasuteftuS^ilraS' ; 
productiqris::) pf ■' ;pi^i8h:;’mnkdf 

. ■ , :::,a 567 i 


the number on the iqdicatdr. The pointer of the io^ 
'cator is . depressed periodically by means of clockworicV;'';: 
and when touchbig either stop an ptectric circuit: is ’: 
eohfpleted whicb actuates, a relay. If touching the 
lower stop, the effect is to cutout an external resistance , 
b'om an electric furnace, or to wider the tap of 
h gds supply in a gas furnace, whilst when in contact 
with the higher stop resistance is adjed or the ga,8. • 
supply checked. There appears to be no good reascus, 
;wby targe furnaces should not be Similarly controlled^ 
and the saving in fuel labour efiected should soon 
cover the ;C 08 t of the apparatus. 

,The ^u^cess of the discussion, in which makers ctf 
pyrometers,: reptesentativ^s of various industries,; and 
scientific men were able to compare notes, suggests 
that meetings of this kind are desirsffile in connection 
with the application of science to manufacturing pro- 
cesses, and cannot fail to act as a stimulus to aH con- ' 
cerned. ' ■ 


H£J?j 5 :DirkRK IN RELATIONS 

TO EVOLUTIONS 

^ H. 

'(r) pplRST, then, wjhat are the facts as to numerous 
^-fijiipbeiy graded variations in a single unit factor? 
have certain remarkable , data as >to the cye- 
:c 61 oqf 1 ^f Diost^hU are of great interest 

'•^Jffi roatipn te the nature of evolutionary change. This 
fly has' norraaily a.’ red eye. Soipe years ago a 
'vdrjation -occurred by which me eye. lost its colour, ’ 
;i; 1 tecoffiingr white, a: typicaVi^^ Somewhat later, 

:a:^th!eS^;yajriation came, 1^ whieff the eye colour be-^ 
:bamo*60is.iitiiV fiy those wonderfully ingenious methods 
thp state of knowledge of the genetics 

. of Drs6sbi)ihila ;have made ’possible, it was determined 
,that the nttHations white' aqd eosin are due to changes 
;fo a part of a particular chromosome, 

of ;^-called X-c^f omosome, or chrcHno- 
iSocha T*', ^ it was . discovered that the two 

’are due different conditions of the same 

lyords, th^ repre- 
of the ^me unit. . More- 
i^d; c0lour represents a third condi- 
jiph the minute 

ai^pti)^' paM: te of these grades of 

to come fast. Up to 
pate.yi^'^lifft 6 d^?bni studies of 
ti>rdite)>hM . that a single' Unit ; factor seven 

.graddi^hs’ of colour between ; white and red, each 
;Wadati^> .heritable in the usual V Mepdelian ihanner. , 
ThesoVgradM: are the* fOllowiog red ; (3) blood;. 

edirfp ; is} huff } 46 ) tinged ; (7) white. 
^< 5 Xfmq 0 hg'>that the work oh Drosophila has been . 
«omg;..dh psJy: ab^t s^hn years, this is 

irc^e^-totyaid a demonstration that a 
i .fa^ as maihy grades as can 


f ^ the grades may give d prag 

The extreme' telectfonm 

shep^ factor may thus exist, 

ig grades, this case shows 

gpw'.u' Cantiikied frow 
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that a heritable variation majr occur so small as to be 
bat'ely detectible. Although the variations do not 
usually occur in this way, the case presents the condi- 
tions which would allow of gradual transition from 
one extreme to the other, by means of numerous inter- 
mediate conditions. in a population in which were 
occurring such minute changes as are here shown 
be possible, we could get by selection such a continu- 
ous series of gradations as Castle describes in his 
rats. 

(2) But, as we have seen, the mutatlonists reject the 
view that the changes in the coat colour of the rat are 
due to alterations in a singe unit factor; they explain 
this and other cases of the effectiveness of seleotion 
on a single character by multiple modifying factors. 
Accepting again their contention, the question is 
shifted to the nature of such factors. 

Our direct experimental knowledge of these “modi- 
fying factors ’*'1$ scanty. We find data as to certain 
known modifying factors by one of the workers on 
Drosophila, Bridges (19x6), in his recent important 
paper on non-disjunction of the chromosomes.^ Bridges 
found a factor the only effect of which was to lighten 
the eosin colour in a fly with eosin eyes ; this factor, 
indeed, nearly, or quite, turns the eosin eye white. 
Another factor has the effect of lightening the eosin 
colour a little less, giving a sort 01 cream colour. A 
third factor dilutes tne eosin colour not so much. In 
addition to these, Bridges has discovered three other 
diluters of the eosin colour, and another factor the 
only effect of which is to modify eosin in the direction 
/>f a darker colour. None of these factors has any 
effect save on eosin-eyed flies. These things add tre- 
mendously to our gradations in eye colour. We ted 
already been furnished seven grades, from white to 
red; now we have seven secondary grades within a 
single, one of these seven primary grades. These 
seven new grades are not located in the saiil^ ijinit 
factor as are the seven primary ones; their loci are 
in other chi*omosomes (or possibly in other parts of 
the same chromosome). , 

Here again, then, we have minutely differing condi- 
tions of a single shade of colour, brought about by 
seven modifying factors. Bridges makes the follow- 
ing remark concerning them: — ' 

“ A remarkably close imitation of such a multiple 
case as that of Castle’s hooded rats could be con- 
cocted with the chief gene eosin for reduced colour, 
and these six diluters which by themselves produce no 
effect, but ^which carry the colour of eosin through 
every dilution stage from the dark yellow'ish pink of 
the eosin female to a pure white.” * 

Now this is an extremely interesting statement, one^^ 
that must arouse the keen fhterest of the student of 
the method of evolution. In Drosophila we could get', 
the same s<H't of graded results that Castle does with 
his rats, only in Drosophila this is by means of mul- 
tiple minifying factors, whereas Castle believes that 
in the rat it is by actual alterations o^ the hereditary 
constitution! 

But what are these modifying factors? And here 
we come to the astonishing point. These modifying 
factors are themseVoes alterations in tho hereattafy 
constitution. Bridges leav^ ho doubt upon this . point; 
He lists and describes them specifically as mutations;: 
as actual changes in the hereaitaiv mat^lal. 

Where, then, is the diff^ence m principle between.' 
the condition in Drosophila and that; in me rdt? In' 
Drosophila there occur minute changes in the; jger‘^ 
minal material, such as to g^vcv so far as dw present; 
imperfect knowledge goes, seven di^se gradCl^bf p': 
colour which is itself only one,grad^ of anot!:l<^ 
of seven known grades. By m^ris^^of dtefe ,gfa<^ 

7 Bridget, i 9>6, p. 148. (3 m Biblie^piiv.} 

r AU.tp.149, (Sm BiUiogrepliy.) . 

zsoy^ voi.. tod] 


changes one could obtain, by the mutationist’s own 
statement, the continuously graded results which selec. 
tion actualjy gives. What more can thfe selectionist 
ask 

The mutationist thinks of all these numerous grades 
as, after all, essentially discontinuous, as a senes of 
steps so minute that the difference between one and 
the next one is not detectible. His opponent, on the 
other hand, perhaps thinks of the series as actually 
continuous. But when steps become so minute as to 
be beyond detection, the question whether they exist 
becomes metaphysical. 

' To put the case in brief, if the mutationists are to 
show that the existence of multiple modifying factors 
has any bearing on the general question of the effec- 
tiveness of selection, they must show that such factors 
are not themselves minute changes in the hereditary 
constitution. Not only have they made no attempt to 
do this, but in the only well-examined cases they state 
squarely that such factors are indeed alterations in 
the hereditary constitution. 

For the inheritance of such factors as Mendelian 
units, of course absolutely nothing is required save 
that the location of the change is in a chromosome. 
No particular degree of magnitude, no unity of any 
other kind is required. 

But there remains one point brought out by the 
mutationists which is of great importance to the 
student of the method of evolution. While they must 
a<ilhit, by their own account, that all these grades 
occur, they, of course, point out that the changes do 
not occur In a continuous series. In the eye of Droso- 
phUa variation may occur from red to white directly, 
without any transitional stages; or from any grade 
to any Other ; the continuous scale is obtained only 
by arranging the steps in order. Therefore, it is 
maintained, evolution may have occurred by such 
large steps, not by continuous gradations.* This is, 
of course, a matter deserving of serious consideration. 
But certain other points must 'be considered also. 
First, the very facts known for Drosophila show that 
there is nothing to prevent a passage from one extreme 
to the other by minute changes, just as is held to 
occur by the palaeontologists and selectionists, although 
change by large steps dbeurs also. Secondly, in such 
Cases as me eye colour of Drosojphila we are dealing 
with ch^acters that are already highly developed. We 
know, for example, that this particular character is 
formed by the co-operation of irony separate* parts of 
diverse chromosomes; it is a highly complex product 
of evxflution. NoWi, we find that one or another of 
these parts may sud^nly cease to perform its function, 
so that the red colour is not completely formed ; there 
is a sudden change in it; or it may disappear entirely. 
But is this, after hi], strong evidence that in the 
original production of- this complex character with its 
numerous u^eriying functional parts, there was the 
samis charii^' by (sudden large steps? Indeed, is it not 
rather true that such destructive changes in a fully 
formed .character could not be expected to throw light 
On how that ^character was built ub? 

To sum up, it appears to me that the work on x 
Drosophila is supplying a complete foundation for 
efolutton through selection of minute gradations. The 
so-called :’’ifiifltiple a1ieli^^ show that a single 
unit fhctw mav thus exist in a great nun>ber or 
’grades ; the “ multiple modifying factors ” show that 
a Visible cIuMmcter mhy be modified in the finest grada. 
tiote by alterations in diverse parts of die germinal 
apimrhtiis. The obilictions raisM by the mutationists 
ib^radual Ctexif^ selectioii are breakin.g down 

as^ r^idt pfirthe thproiighness . bf the mutat'onists’ 
own ^ti^es. ‘^e only putstah^ difliculty is the 

tbt dbeeute thb poitt in THorgnu 191S, pp^ 7“*7* 
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fact that large changes occur as well as smt^l ones ; 
this seems p^haps due to the fact that we are wit- 
nessing the disintegration of highly developed appa-j^ 
ratus in place of its building up. < 

In all this, except the last point, the work on Droso- 
phila is in agreement with my own observation of 
gradual variation in Difflugia, with Castle’s similar 
results on the rat, and with the conclusipns of palaeon- 
tologists as to the gradual. development of the char- 
acteristics 'of organisms in past ages. 

Hut there is one point in the palaeontological con- 
clusions which is not in agreement with the cxperi- 
nirntal and observational results on existing organ- 
isms; this I wish to notice briefly. Osborn sets forth 
that in following given stocks from earlier to later 
ages, characters arise from minutest ibeginnings, and 
pass by continuous gradations to the highly developed 
condition; these developing characters do not ‘show 
random variations in all directions, but follow a 
definite course, which might seem to have been in 
some way predetermined. And this is emphasised by 
the fact that the same sorts of characters (horns, for 
exam})lc) may arise independently, at different ages, 
in diverse branches of the same stock, and each follow 
in later ages the same definite course of development. 
F.volution is characterised by Orthogenesis, as this 
|)henomenon has sometimes been called. 

Now it appears to me that we do not observe this 
in the present-day experimental work; by selection we 
can move in more than one direction. There is no 
indication, so far as I can see, that the variations 
flush in one determinate direction only. Examining 
the palieontological summaries' further as regards 
this, we find that diverse courses are followed by given 
characters, in diverse branches of a given group. 

A second point which Osborn sets forth is deserving 
of jiarlicular attention. He states, in agreement with 
Waagen, that in any given geologic stratum, we do 
find, in addition to characteristics that are in the line 
of determinate descent, other variations from this line, 
which are of the sort that constitute what we call at 
the firesent time varieties; things that are like the 
diverse races of Difflugia in my own work. But, say 
Osbom and Waagen, there is a great difference in 
jirinciple between these and the others, for those which 
are in the determinate line of progress persist into the 
next geologic stratum, while the mere varieties dp not. ' 
The persistent changes were called by Waagen iriuta- 
tions (in a sense somewhat diverse from that in which 
the word is used by de Vries). 

Osborn expresses the opinion that these “varieties” 
may be merely non-heritable modifications^'^" But in 
our present geologic period we find just such diverging 
forms, in great number, and we find that their pecu- 
liarities are heritable. There is, then,- no reason for 
supposing that these variations ^'pre not^ heritable in 
earlier geological periods ; there must havM^^a many 
r.'ices heritably diverse, just as there are" npw^ apS 
these are what Waagen called varieties. 

Now, since this js so, the only, ddffer^ni^ between., 
Waagen ’s mutations and hjs v^iietles is that the 
former persisted and the latter did not. Siut this tells. :, 
us nothing whatever about why .the latter did hph . - Jtf 
IS perfectly possible, so far as the^ fapts go,:, tlrat ft 
was a matter of selection by: extcrnill cpftditions ; mahiy^^^ 
diverse stocks were present, .on ah 
some were destroyed, others were ho^. The cotiditiohs 
described by the palseontologists suppiMrl^tf^gly the 
theory, of evolution by gradual chajnge, but T 

that they tend to .establish: the C view^ that Varia- 
tions show a tendency to follow a defiiifte; course*;«as. 

1 1 predeteritiined. The paleecnitolbgists appear rather 
t preci^ly tlie chh^tions we are bound 
find i f eyolucrbns , oephrs^ thirougH ' ^ 'guidance 


natural selection operating on a great numper of 
diverse variations, the typical Darwinian scheme. 

There is one other point, made by Bateson (1914), in 
his Presidential address before the British Association, 
and further developed by Davenport (1916) in a recent 
paper : the proposition, namtdy, that since practically 
all observ'ed variations are cases of loss and dislntegra- 
tion, we are driven to suppose that evolution .has 
occurred by loss and disintegration. Davenport com- 
bines this idea with the theory that these disintegrat- 
ing variations follow a definite cctfjrse, predetermined 
ill large measure by the constitution of the disintegrat- 
ing material. 

There are two points worth consideration in dealing 
w’ith this theory. The first is one of fact; although 
It is true that many of the so-called 'mutations appear 
to be cases of lo.ss and disintegration, yet there is no 
indication that this, is the case ip such effects of selec- 
tion as have been described by Castle and myself ; 
variations are not limited to any particular direction. 
'Secondly, it appears to me that this conclusion — that 
because the variations we see are cases of loss and 
disintegration, therefore evolution must have occurred 
by loss and disintegration, involves an error in logic, 
which makes it unworthy of serious consideration. 

To summarise, then, what I have obtained from 
experimental work combintid with a survey of the work , 
of others, the impression left is as follows : — 

(1) Experimenlal and observational study reveals 
that organisms are composed of great numbers of 
diverse stocks differing heritably by minute degrees. 

(2) Sufficientlv thorough sfudy shows that minute, 
heritable variations-~so minute as to represent prac- 
tically continuous gradations — occur in many organ- 
isms, some reproducing irom a single parent others by 
biparental reproduction.’ 

(3) The same thing is reported from palaeontological 

stui^s.' ^ 

(4) On careful examination we find even that the 
same thing is revealed by such mutationist work as 
that on Drosophila; single characters exist in so many 
grades due to minute alterations in the hereditary con- 
stitution as to form a practically continuous series. 

(5) It is not established that heritable changes must 
be sudden large .steps ; while these may occur, mintite 
heritable changes are more frequent. 

(6) It is not established that heritable variations 

follow a definite course. as if predetermined; they occur 
in many directions. *• 

(7) It is not established that all heritable changes are 
by disintegration ; although many such do occur^ they 
cannot be considered steps in progressive evolution 
from the visibly less complex to the visibly more com- 
plex. 

Evolution according to the typical Darwinian 
^heme, through the occurrence of many small varia- 
tions and |heir guidance by natural selection, is per- 
fectly coh^stent with what experimental and palaeon- 
tological Stud»^. show us ; to me it appears more con- 
^;i^ent iyitb tl^ data tjian does any other theory. 

^ . . (*914), Address of the President of the 

British., Asst^^ for the Advanoetnfsnt of ^ienioe, 

3t9“33- C. B. Bridges (1916), 
.Nqh<dtsiUncti.qii as proof of the chromosome theory of 

vol. i., pp. 1-53, 107-63. W. E. 
CaiBtlejj(i^S5), Mr. Muller on the constancy of Men- 
’ohara Amer. Nat., vo\. PP;^ 37 ^ 42 * 

.W» B,vO®stIe.fi9i5 a). Some experiments in mass selec- 
Hoiitj, vol.^ pp. •713-736. W. E. 

.Castle ’ (1910), ^pan seleotldii cause genetic change? 
AwiSfi Not,, vol* 3^56. W.;E. Castle (1916a), 

FUrtll^^ stndM of piebald rats nnd se!^^ with ob- 
seryatldhs 0A;^ametic coupling/ Carnegie Instituti^^^ 
Washh^ohv Pub. 24t> pert iii.v|>p. 161-92. W. E: 
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, Castle (1916!)), Genetics and Eugenics, Cambridge, 
pp. 353. W. E. Castle (1917), Piebald rats and multi- 
ple factors, Amer. Nat., vol. li., pp. 102-14. W. E. 
Casfle and J. C. Phillips (1914), Piebald rats and 
selection : an experimental test of the effectiveness of 
selection and of the theory of gametic purity in Men- 
delian crosses, Carnegie Institution, Washington, Pub. 
195, pp. 56. C. B. Davenport (1916), The form of 
evolutionary theory that modern genetical research 
seems to favour, Amer. Nat., vol. 1., pp. 449-65. A. L. 
and Mrs. A. C. Hagedoorn (1914), Studies on variation 
and selection, Zeitsair. f. ina. Absl. m. Vererb,, vol. 
xi.j pp. 145-83. A. L. and Mrs. A. C. Hagedoorn 
(1917), New light on blending and Mendelian Inherit- 
ance, Amer. Nat., vol. li., pp. 189-92. R. R. Hyde 
(1916), Two new members of a sex-linked multiple 
^sextuple) allelomorph system, Genetics, vol. 1., pp. 
535-80. H. S. Jennings (1908), Heredity, variation, 
and evolution in Protozoa: 11., Heredity and variation 
of size and form in Paramecium, with studies of 
growth, envirtmmental action, and selection. Proc. 
Amer. Philos. Soc., vol. xlvii., pp. 393-546. H. S. 
Jennings (1909), Heredity and variation in the simplest 
•organisms, Amer. Nat., vol. xliii.^ pp. 321-37. H. S. 
Jennings (1910), Experimental evidence on the effec- 
tiveness of ejection, Amer. Nat., vol. xliv., pp. 136-45. 
H. S. Tennings (19x1), Pure lines in the study of gene- 
tics in lower organisms, Amer. Nat., vol. xlv., pp.' 
79-89. H. S. Jennings (1916), Heredity, variation, and 
the r^ults of selection in the uniparental reproduction 
•of Difflugia corona. Genetics, vol. i., pp. 407-534. 
E. C. MacDowell (1915), Bristle inheritance in Droso- 
phila, Journ. Exper: Zool., vol. xix., pp. 61-97. E. C. 
AiacDowell (1916), Piebald rats and multiple factors, 
Amer. Nat., vol. 1., w*. 719-42. T. • H. Morgan 
•(1916), A cridque of the theory of evolution, Princeton 
University Press, pp. 197. T. H. Morgan (1917), An 
examination of the so-called process of contamina||6n 
of genes, Anat. Record, vol. xi., pp. 503-4.^ H. F. 
Osborn (1912), The continuous origin of certain unit 
•characters as (Observed by a palaeontologist, Amer. Nat., 
vol. xlvi., ’185-206, 249-78. H. F. Osborn (1915), 
Origin of sin^e characters as observed in fossil and 
living animals and plants, Amer. Nat., vol. xlix^, 
pp.* 193-239. H. F. Osborn (1916), Of igin and evolu- 
tion of life upon the earth. Scientific Monthly, vol. iii., 
pp. 5-22, 170-90, 289-307, 313-34, 502-13, 601-14. Ray- 
mond Pearl (1915), Seventeen years’ selection of a 
•character showing six-Knked Mendelian inheritance, 
Amer. Nat., vol. xlix., 595-608- fUymond Pearl 
'•(1916), Fecundity in the domestic fowl and the selection 
problem, Amer. Nat., vol. 1., pp. ,89-105. Raymond 
Pearl (1917), The selection problem, Amer. Nat., vol. 
li,, pp. 65-91. Edna M. Reeves (1916), The inherit- 
ance of extra bristles in Drosophila meloAogaster,^ 
Meig, Univ. Calif. Pub. Zool., vol, xiU,, pp. 405-^515. 
S. R. Safir (1916), Buff, a new allelomoiph of wnite 
eye color in Drosophila, Genetics, vol. i., ppii 584-90V 
A. H. Sturtevant (1917), An analysis q| tte effect Of 
selection on bristle numbW in a mutant race of Droso^ 
phila, Anat. Record, vol. xl., 504. C. Zeleny 
jE. W. Mattoon (1915), The effect ot,selectl(»t' upon 
the “bar-eyes” mutant of DrosophlV^, Journ. Expet. 
Zool., vol. xix., pp. 515-29. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

It is proposed by the governors of the, West Ham , 
Municipal Central Secondary School b;> call thii' insti- 
tution “The Lister School,” to petpetuhte the associa- 
tion eff^ Lord Lister v'ith the borough of West Ham. 

Tui^liinnual meeting of the Association of "iPublicr 
iSehpJ^i^ience Masters will be held on .Tuesday and 
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Wednesday, January 8 and 9, at the City of London 
School, linder the presidency of Sir Ronald Ross, who 
will give an address on “ Observations on the Results 
<jff our Present System of Education.” The subjects 
to be discussed during the meeting are : — Examination 
or inspection as a test of science teaching, G. F. 
Daniel! ; Compulsory science in university entrance 
examinations, O. H. Latter; Subsidiary subjects in 
university scholarships examinations, H. de Havillard; 
Descriptive astronomy in the “science for alf” course, 
,Rev. A. L* Cortie; and Map reading as a school sub- 
ject, V. S. Bryant. 

A SCHOLARSHIP designated the “Institution of Naval 
Architects Scholarship in Naval Architecture” will be 
offered for competition among students of the institu- 
tion in 1918. All students (bmng British subjects) who 
have been elected at or before the annual general meet- 
ing of the institution (March 20, 1918) will be eligible 
for this scholarship, subject to the conditions named 
below'. The scholarship is of the annual value of 
lool., and is tenable for three years, provided that they 
are not less than eighteen or more than twenty-one 
years of age on March i, 1918, and at that date have 
been continuously employed for at least two years upon 
naval architecture or marine engineering. Candidates 
for the scholarship must forward a written application 
to the secretary of the Institution of Naval Architects, 
5 Adelphi Terrace, London, W.C.2, to reach him not 
Tat^ than January 15, 1918. 

Mr. ^Fishbr is still hopeful that the passage of his 
Education Bill into law will not be postponed in- 
definitely. Speaking at Swindon on November 10, he 
s;aid that, though the pressure of Parliamentary busi- 
ness ma^ render it impossible for Jthe Government to 
proceed with the Bill this session, it must not be 
supposed that the Bill will therefore be discarded. The 
Government intends to proceed with the measure at the 
earliest possible opportunity, always, of course, assum. 
ing that the complexion of European events permits 
Parliamentary attention to be bestowed on domestic 
legislation. So important is it to the nation that the 
eoucation' of those on whom its industrial efficiency 
depends >shall be extended and improved that we 
are confident, if the Government is really in earnest, 
there will foe no insuperable difficulty about finding the 
'^ime at least to pass the educational clauses of the Bill. 
The meeting at which the President of the Board of Edu- 
cation spoke passed a resolution approving the Bill and 
protesting against' any delay in securing its passage 
through Parfiament. 

The subject of University Representation in Parlia- 
ment yvas toefore Committee of the House of Commons 
on Nbvember 8, in connection with the Representation 
Bill. Sic Philip Magnus’s amendment, giving separate 
representation with one seat to the University of Lon- 
don and twqisfeats to the group composed of Durham, 
Manc^c^te^^Wales, Liverpool, Leeds, Sheffield, Birm- 
ingham, and Bristol, was adopted on a division by a 
majority of 128 (162 for, 34 against). The amendment 
'jHras suMKn'ted by .arceches also Trom Sir William 
C(^lins, Mr. BurdetLGoutts, Mr. Macmaster, Mr. Boy- 
t<«, and Col. Greig, and accepted by the Home 
Secretary (Sir. '“George Cave). Sir Philip Magnus laid 
stress on the pe^tiar constitution, character, and work 
of the University, and poirited out the practical" objec-v 
itlnns to the large; groups including London, propose# 
fey the Bill. “ , This point was emphasised also by Sir 
William. Ooltins, who said that the . three representa- 
tives of the prqxoiied group would speak with no sense 
^ .jihdividuaU^y and would represent nothing but a 
lormitotis aha .heterograeoxis concourse of academic 
atoms. Sir George Cave said he did not think the 
Speaker’is Conference intended to put a slight upon • 
the University ..of London, but had in mind the 
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transferable vole; and if London preferred o^e repre- 
M-niative to itself rather than 'the half of three to which 
it was entitled under the .Bill and by the number of 
its graduates, he had no desire to oppose its wishes. 

One of the great captains of industry of Scotland 
has siKicially organised and equipped an engineering 
factory for the employment exclusively of educated 
women of good social standing instead of the usual 
woman factory worker, and with the fixed determination 
to carry on operations permanently under those condi- 
tions, the work to be taken up l)eing that associated 
with the manufacture of internal-combustion motors. 
There is a fully illustrated account of the new factory 
in Engineering for November 9, from which we learn 
that it has some of the salient features of a technical 
college combined with practical work in the factor^', 
which gives that stimulus to study not realisable in 
the* laboratory of a college. The factory is situated in 
the south of Scotland amidst beautiful scenery, so that 
students of botany and of wild-life generally can have 
full opportunity of pursuing their hobby. All the acces- 
sories which are now placed under the wide term 
•welfare" have been adopted to the fullest extent. 
Highly trained lecturers conduct classes at the w'orks; 
these arc compulsory. Kntrant.s receive 20s. per week 
during the probationary period of six weeks ; they then 
decide whether or not they intend to pursue the en- 
gineering career. If such be the case, and they are 
considered suitable, an apprenticeship agreement ds 
entered into, and the wages become 25s.. per pveek. 
Kx.aininations are held at six months* intervals, and each 
pass ” means an increase of 5.9. per week. It is evident 
th.-it the whole scheme provides for women the oppor- 
tunity of prosecuting an engineering career under the 
most favourable and stimulating conditions, and that 
the conditions are those best calculated for women of 
good education and social standing to httain a broad 
experience of engineering science and practice. . 



SOCIETIES AND ACADEMIES. 

London. . 

Royal Society, November 8. — Sir J. J. THomsoh, 
president, in the chair.— -Prof. A. D. Waller : The §al-. 
vanomctric measurement of " emotional " physiological 
changes. The principal object olf this communication 
is to prove that emotional response of the human 
subject is characterised (and can be measured) by altera- 
tions of the electrical resistance of the skip, ind'fe- 
fK'udent of the well-known muscular and vasomotor 
and secretory manifestations of emotion.— Liewt* 
0. M. S. Watson : The structure, evolution, and origiTt. 
'>f the Amphibia. Part 1. — ^The“ orders” Rachitomt 
and Stereospondyli. In this paper all known genera of 
Rachitomous and Stereospondylous StegocephhUd jatfi 
reviewed, the brain-case and basircran^l region, 
hitherto practically unknown, being descrili^ momt'or 
less completely, and much new information about othdr , 
regions set down. — E. C. Grey : ^The enzymes cOneCirned 
in the decompositidh of glucose and manrtitbl^ h^^ 
Bacillus coli communis. Part IL-— Experjmehta 'bf: 
short duration with ‘an emulsion of the organisms. 
Part HI. — Various phases in the decompoM^ph of 
f^luco.se by an emulsion Of the organisms. By ' sel®o 
tion. Harden and Penfold obtained evidence That the j, 
proportion in which the enzymes of bacteria ^ occurred v 
could be artificially modified, which resultr'trtighT sug - 
gest that the enzymes, although intracellular, are able^ 
to act independently of one anothef.' The present re- 
searches demonstrate that this is a. fact. ; ^ . 


kinds of glass only are employed, ' the odd elemenUs^ 
beihg of one kind, say crown, and the even eleuients 
of the other kind, flint. Such lenses may be regarded 
as connbinations of achromatic cemented dioublets, and 
formulae are found for the aberration coefficients of 
such lenses in terms of those of a standard doublet 
when the geometrical conditions for the absence of 
air-gaps between the components are satisfied. Gener- 
ally speaking, the results reached are that the outer 
surfaces ' are concerned with coma, and the inner 
surfaces with spherical aberration. In all cases the 
determination of a system to satisfy given conditions 
involves only the solution of a quadratic equation, 
and an algebraic method thus effects a solution in a 
fraction of the time involved in a trigonometrical in-: 
vestigation. (.'hromatic differences of first-order a'ber- 
rations are easily determined. The application of the 
method is illustrated i>y a series. of quadruple objec- 
tives which satisfy the ordinary , conditions for tele- 
scope objectives. t)iagrams show the variation of tht^ 
curvatures with the different forms, the magnitude of 
the second order sphericjil aberration, and the chromatic 
differences of first-order aberrations. — Prof. J. W. 
Nicbolsoa : The radius of the electron and the nuclear 
structure of atoms. The electron is usually regarded 
as a globule of eleertricity with a definite radius. This 
conception has proved valuable, but involves difficulties., 
in connection with the nuclear structure of complex 
atoms: On the view’ that the electron consists of a 
region of strain in the eether such line constants should 
have some significance throughout the whole aether, 
which may, in fact, be in some manner cellular with 
these line.nr magnitudes Involved in the specification 
of the cells, and therefore in any strained structure 
composed of them. The electron would be regarded 
as a state of strain which for practical purposes is 
concentrated at its centre, rapidly diminishing out- 
war^ according to somoivery convergent law mvolv- 
ing some line constant in its specification. By way 
of illustration the idea is worked out mathematically 
on the assumption that the strain varies as on 

w’hich hypothesis A- ^ is the "radius." It can be 
sh^wn t^t the Lorentz formula for mass as a function 
of Velocity can be obtained for this type of electron. 
The charge on the electron is regarded as a funda- 
mental property of the aether, and is related to 
^Planck’s constant h. 

Xlnneant Society, November 1.— Sir David Prain, 
president, rri the chair. — Prof. W. A. Herdman^; Spolia 
Runiana. II L, The distribution of certain Copepoda 
and Diatoms iff the Irish Sea throughout the year. 
The author expjairted the prevalence of certain genera 
at definite periods of the year, such as the abundance 
of seven getiera ^bf Diatoms in the maximum attained 
^al^out -Apnl in the many ftriore than 5000) standard 
ly^dls of on the yacht? ifuna, in $c»ne 

reaching hundreds of millions of Diatoms per 
haul. were of much greater 

f i;se,' did not rea?^ such numbers, but attained as many 
.as ' tens to of^ thousands per haul, in the 

period when the Diatoms had 
practically^disappinired. These two periods, .spring and 
autiimrt, jroowed monotonic plankton in each case of 
phytoplankton and zooplankton respectively. The con- 
nectibrt between the prevalent plankton and the move- 
-ihent pf, migratory tood-fish<?s was traced in several 
i^catos, and: toe fact was emphasised that the bulk of 
the plankton oi our seas is made up of a very few' 
(Wgamsihs present in enormous numbers. — Lt.-Col. 

Tull Walsh • germination«of p^udacorus, 
Xiriri.V |h normal abnormal conditions. 


Physical Society, October zfi.—Mr. W./ JR. 
vice..president. In the chalrji^T. Sihlto ; A dass . 
multiple thin objectives. The objectives dealt with are 
cemented combinations of several thin lenses* Twro 
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: ArtototeUaa Society, November 5. — Dr. H. Wildon 
C^rr, jjrosldent, "In the chair^ — Dr. H. Wildon Carr; 
Inaugural address : The interaction of mind and body. 
After a brief allusion to the progress made during 
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the la?t|t\vo or^tHre« the clinicaff Kiiow^ 

ledge of mind and particularly to the amount 

of material Itudy Turnished daily by the injuries of 
War, the president p^issed to the consideration whether 
anything in our new knowledge throws light on the old 
philosopliical problem. He rejected as inconceivable 
the notion that psychical and physical action can be 
comprised within one energetical system, or that there 
can be direct equivalence, of exchange between the tvto 
orders. The alternative of parallelism, apart from its 
incredibility on the ground of extravagance, is in direct 
conflict with the facts of individual experience. The 
important fact in regard to the nature of mind and 
body is that each is the unity and continuity of an 
organic individuality, and that every modification of 
either is a modification of the whole. Interaction 
must therefore, it was argued, be interaction betw<H‘n 
the whole mind as an individual unity of personal ex- 
perience and the whole body as a living unity of co- 
ordinated mechanistns. Such interaction is not causal 
in the sense the term is us<k 1 in physical science. It 
is the mutual adaptation of two individual systems 
distinct in their order, diverse in their function, and 
<livergent in their principle, both of which are neces- 
sary and complementary to the common end for which 
they d^o-operate, living action. 'I'hc term which best 
expresses their interaction is solidarity in its old legal 
meaning, which denoted the unity of common purpose, 
the diverse obligations, and the corresponding claims 
on the members, of a partnership. The philosophical 
theory sought further to deduce the principle of a dicho- 
tomy of living experience into two divergent but com- 
plementary systems, mind and body, from the nature 
of living action. 

Mineraloglcal Society, Xovomber *6. — .Anniversary 
meeting. — Dr. J. W. Evans in the chfiir. — Miss E. 
Smith : Etched crystals of gypsum. Baumhauer con- 
ducted experiments on colefnanite and calcite to de- 
termine whether the ph<*nomonon of etched . figures is' 
due to lack of homogeneity or irregularity in the inci- 
dence* of the dissolving liquid, or to lack of homo- 
geneity in the crystal itself. Further e.xperiments now 
made on cletivage surfac<'.s of gyp.sum tend, on -^he 
whole, to confirm Baumhauer’s conclusion that the 
second h\T>otljesis is the correct ontr. — Dr. G. T. Prior : 
'Fhe mesosiderite-grahamite group of meteorites. 
An.'ilyse.s of the mesosidcrite, Hainholz and the gra- 
hamite Vaca ifuert.a show that these meteorites do 
not differ materially as regards the amount of felspar, 
and micro.scopic.'d examination of other mesosiderites 
su|)ports the idea that there is no real distinction be- 
tween them ; the name mesosidcrite is therefore pro- 
posed for the whole group. The ground-mass of these 
meteorites consists mainly of anorthito and a pyroxene, 
Ix>or in lime and having a ratio of MgO to FeO of 
about 2. The iron and olivine are very unevenly dis- 
tributed, and have chemical c'ompositions such as they 
have in the pallasites. the iron btiing poor in nickel, 
(ratio of Fe to Ni generally greater than lo) and the 
olivine poor in ferrous oxid<^ (ratio of MgO to FeO 
fiom 6 to q). In accordance with the author’s concep- 
tion of a genetic relationship of meteorites, it is sug- 
gested that a eucrite-like magma, i.e. one of higher 
o.xidation, was invaded by a pallasife-like magma of 
lower oxidation. The curiously unequal distribution 
of the nickel-iron and the shattered (cataclastic) struc- 
ture, which is srenerallv confined to the oarts rich in 
iron, support this view. — Prof. H. Hilton Chang- 
ing th<‘ ])lane 'of a gnomonic or stereograohic projec- 
tion. A rdethod was described by means of which the 
gnomonic or stereographic- projection of a crystal ori 
any plane may be obtained' when the . projection on one' 
plane is given. The application I3p the drdWing or 
orthographic projection of the crystal was also dis- 
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cussed. — Prof. H. Hilton ; Cleavage angle in a 
random section of a crystal. A graphical method was 
given by means of which it is possible to calculate the 
chance that the angle between the cleavage-cracks ojj 
a random ■s<*ction of a crystal with' two good cleavages 
ma}- lie between specified limits. The method was 
worked out in detail for the cases in which the angh- 
betweem the cleavage-planes was 90° or 60®. 

Optical Society, November 8. — Prof. F. J. Cheshire, 
president, in the chair. — Lt.-Col. A. C. WilHams: De- 
scription of certain optical stores which have been c.'ip- 
tured from the enemy. The paper dealt with certain 
optical .military instruments which are representative 
of those employed by the Central Empires. Most of 
them are used in connection with artillery. The first 
part of the paper had reference to the general n-quire- 
ments of such instruments and the methods of their 
employment. The second part contained <i detailed 
description of the instruments, including the optietd 
dat.a, mechanic.'il construction, weight, dimensions, etc. 
The concluding part contained some observations .as it) 
the general design .pf the instruments as regards ser- 
viceability, portability, finish, internal cleanliness, the 
employment of complicated prisms, and adjustments. 
Finally, the principal needs as to the designing of 
military optical instruments in this country were con- 
sidered, and suggestions given as to the most s.-dis- 
factory solution of the question. 

„ . Manchester. 

Literary and Philosophical Society, October 16. Mr. 
W. Thomson, president,, in the chair.-- D. Ward 
Cutler : Natural and artificial parthenogenesis in 
animals. P.arthenogenesis, or the production of ;in 
organism from an egg which has not U'on previously 
fertilised by the male element, was shown to f>e of 
wide occurrence in the animal kingdom’^, though con- 
fined to only a few of its great divisions. 'I'he lif<‘- 
cyclcs of many of the animals which exhibit this 
method of reproduction were described, and it w.'is 
pointed out that though fertilisation, .among these 
.'ihimals, almost always resulted in the production of 
females, the sex of the .animals developing from p.ar- 
thenogenetic eggs was m.ale in some species, female 
in others. Experiments were then described which 
tended to show that the cause of the change from 
sexual to parthenogenetic reproduction was due to the 
interaction of the external factors (environment) .and 
-internal .factors resident in the egg. The cytological 
aspect of the subject was developed in detail in the 
ppper. Some of the most important theories regard- 
ing the cause of sex-production were then discussed, 
and it was shown thjftt the one put forw'ard by Wilson 
and Castle seemed .at present to fit the facts more 
nearly than any other. ’This theory regards mole and 
female formation as a quantitative phenomenon and 
not a qualitative one; thus ‘‘femaleness is maleness 
plus something else.” The second part of the paper 
dealt with the experiments which had been performed 
on the eggs of various animals that are not normally 
parthenogenetic, causing them to develop without the 
action of the male element. This phenomenon has 
been termed artificial parthenogenesis. Bouysier in 
1847 stated that a virgin silkworm placed in sunlight 
and then shade produced eggs from which caterpilhars 
developed, and Tichomproff was able to get l.arvse 
from unfertilised eggs by placing them for .a short 
time in strong sulphuric acid. Since 1899, however, 
observations have ' accumulated enormously, and the 
.substances capable of producing develooment are many 
and various. The following are^ a few of . the sub- 
stances used : — Hypertonic solutions, acids, thermal 
changes, cvtolytic agenlt,': blood sera, shocks from in- 
duction coils. Although most observers have worked 
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with invertebrate eggs, Bataillon has largely confined 
his attention to the lower vertebrates. He was able 
by pricking the frog’s eggs to cause development, 
>v hich proceeded m three cases up to the tadpole stage. 
'I he various theories which have proceeded from the 
experiments were then discussed. Finally, it was 
pointed out that although various substances were 
capable of inducing development, no factor or factors 
common to all these substances had been isolated, 
and that until this was done the problem of fertilisa- 
tion could not be said to have been solved. Further, 
it was significant that up to the present no animal 
had been raised to sexual maturity, by artificial means. 

October 30.' — Mr. VV. Thomson, president, in the 
chair. — Prof. W. Boyd Dawkins : The organisation of 
museums and galleries of art and technology in Man- 
chester. The author gave an outline of the organisa- 
tion of the Manchester Museum. The scheme of 
classification is based upon the two great principles of 
time and evolution. It begins with the ancient history 
of the earth, dealing first with minerals built of 
cl<mental bodies, secondly with the rooks built up of 
minerals, and thirdly with the hisfoiy of life as revealed 
ill the rocks. The history of lif<^ is represented in its 
three great stages of evolution— primary, secondary, 
and tertiary, the series ending with the groups illus- 
trating existing Nature, plants, animals, and man. An 
account w;is then given of art in Manchester at the 
fuesent time, and a scheme outlined for the organi.sa- 
lion of a collection of new art in Manchester! The 
needs of manufacturers .and workers generally who 
look for the best examples of mechanical processes and 
liandicrafts can only b<i met by the establishment of a 
gnat industrial museum. 

Paris. 

Academy of Sciences, October 22. — M. Camille Jordan 
in the chair.— E. Branly : Electro-metallic influences 
i'xercised through insulating leaves of very small thick- 
ness. An expc'rimental study of the conditions under 
which a very thin sheet of mica exhibits unipolar or 
bipolar conductivity. — H, Douvilid : The Tertiary ot the 
Aquitanian gulf and its differences of facies. — M. de 
Sparre : The influence of the variation of wall thick- 
ness on strokes of the ram in a constrained pipe. — G. 
Charpy and S. Bonnerot : The heterogeneity of steel. 

1 he specimens discussed were etched by a copper re- 
agent, the metallic copper being afterwards removed 
by .solution in ammonia. The advantages of the 
method are shown by six illustrations reproduced from 
I>hotornicrograph8, four showing the progressive effects 
of rolling on the structure of the metal. — E. Goursat : 
The integration of certain systeii|jB of differential equa- 
tions.— S. Bays The triple cyclic systems of Steiner.— 
^®*'®** t Tile uniform movement of a wire in a 
resisting medium. — C.< CamUhcl, D. Eydoux, and M. 
Gariel : The strokes of an hydraulic ram. — M. 
Mesnager : The thick rectangular plate, loaded at the 
centre, and the corresponding thin plate. — J, C. Soli: 

I he parallax of the star P Ophiuchi. An appli- 
cation of the stereoscopic method; the parallax found 
for this star is 0-418' ±o 24".~M. Brillonte : The elec- 
tromagnetic field of an element of constant current in 

biaxial anisotropic medium. — A. Malihe and F. de 
Godon : The transformation of secondary and tertiary . 
fatty amines into nitriles. Difaraamylamine, passed - 
over reduced nickel at 300^-320°, gives aniylene< 
hydrogen, ammonia, triixoamylamine, and ».voamyl- 
nitrile. Trii.voamylamine, under 'similar conditions, 
also yields I’soamylnitrile. The formation of a nitrile 
IS unexpected, and further investigations will be madO 
to see if the reaction is a general one. — M. Qaatbat : 
Condensation, under the action of potash, of cvclo- 
hexanol with secondary butyl alcohol. The synthesis” 
of 4-rvcIohexyl-34iUtanol^t,. F. Navarro,: The struc- 
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ture arid petrographic compositipit of rip 
fTeheriffe). — J . Deprat • Ihe Lower 

Cambrian to the west of Vvgirii^rifpUji^pv Coi»|rtn^^ 
’The acid excretion of roots. T|te g14|f*x.cretion is 
due, not to the root-hairs, bqt to the ^superficial 
cells of the outer layers, especially when the latter 
have suffered lesions. — Era. bourquAot : 'f'he influence 
of glycerol on the activity of invertine. Unsuccessful 
attempts to synthesise sugar by :the action of invertine 
on solution of glucose and levulose led the author to 
make a study of the hydrolysis of sugar by invertine 
in presence of glycerol. Without glycerol the inver- 
sion is practically complete in seven days; increasing 
proportions of glycerol causi? a progressive weakening 
in the activity of the invertine, so that in 50 per cent, 
glycerol solutions only 21-6 per cent, of the sugar was- 
h\'^drolysed, — M. Cailn and Mile. S. Krongold : The use 
of commercial sodium hypochlorite solutions (eau de 
Javel) in the treatment or Infected wounds. Of ^ro 
patients treated Iby this solution only three died. Ihe 
question of the supposed, irritating properties of this 
solution is discussed, and the results of comparative 
experiments made with Dakin’s solution and per 
cent, sodium hypochlorite solution are given. — C.6enolt 
and A. Helbroriner : The treatment of war wounds by 
■the combined action of visible and ultra-violet'^ radia- 
tions. 

October 29.— M. Ed. Perrier in the chair. — V. 
Cremieu : Experiment.”!! researches on grfivitation. 
— P. Pascal : The distillation of mixtures of 
sulphuric and nitric acids. The boiling points 
of mixtures of water, sulphuric acid, , and nitric 
acid have been studied and the results shown graphic- 
ally. The diagrams give all the elements necessary 
for the theory of the concentration of weak nitric acid 
in retorts, and th6 denitration in towers of nitro- 
sulphuric acid mixtures. — ^J. Bougault : The preparation 
of acyl hydroxy lamines, starting with the oximes of 
o-ketonic acids. By the action of iodine and sodium 
bicarbonate upon the oxime of an a-ketonic acid an 
acyl hvdroxviamine is formed, CO, being eliminated, 
a nitrile being .also formed by a secondary reaction. 
Thus the oxime of phenylpyruvic acid, ^ 

C.H,.CH,.C(NOH).CO,H, 

gives phOTvlacetylhydroxylamine, 

V C.H*.CH*.CO.NH(OH),. 

and phenylacetonitrile, C,H.,.CHj.CN. Other examples 
are given proving the generality of the reaction. — A. B. 
Chaoyeau ; Th6 diurnal variation of potential at .a 
point in the atmosphere with clear sky. It is showm 
that part, at. least, of the diurnal variation is due to 
dust particles. — F. Mbrvllle*; The leaf trace of the 
Rosaceae. — W. KopaezewakI : Researches on the serum 
of Muraena helena ; the toxic power and physical 
properties of the serum. The toxic action of the serum 
remains after thirty days’ storage in the ‘dark, but 
sunlight exerts a destructive effect. The toxic effect 
-disappears' after exposure to 75° Eicalllon : The 

appearance of ‘‘bivoltins accidentels” in univoltine 
races of silkworm, and the rational explanation of this 
phem^enon. — J. , Amar : Rational prothesis of the 
lower member ; % practical model of the^eg. 

Melbourne. 

Royal Society of Victoria, .September 13. — Prof. W. A. 
Osborne, president, in the chair. — Dr. C. Fenner: The 
physiography of the Glenelg River. The Glenelg ori- 
•ginated in a post-Pliocene uplift forming the low 
western end of the main diyide of Victoria. The uplift 
having, a westerly tilt, all the tributaries enter from 
the east; Part of the asymmetry results from vigorous 
ttibutafies crossing.^ the divide and capturing head- 
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* waters of north-flowinf? streams, while th^ po^iijg^ pf 
western Victoria, with basalt . diveftedV^iOUtfi’tfl^iiO^' 
streams to the west, and augmented 
5of the Wannon, the principal tributary of 

►^jver. — Kathleen Haddon (eonitwunicated by^Sijr'BpJ^ 
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the well-known cat’s they ^ 

reached Europe from China, alon^ w^ 

Similar figures are found to be in use v 
over, dnd it is, in fact, possible that thuv,- 

earliest sedentary prehistoric. -games,-]|rI^.v^S. ' y(^^fe 
A method of estimating minute ffhees of vepleiutp^j’ 
in the blood. To a, faintly acid^^luttoivclintaipid||r.eaV^ 
eium three-quarters its volunfe . of ala)hor.,is;-added,'^ 

three droBS or morOgof --j ».f 

Tr is then s 14 Ir 


• * ^ . ' ' 

L-lfc. .xrr 1 ^ 'fce.^ t 


r."-T ~ — iwucia py iipi; 


then three dross or morp^f a satuildtcd ’^tifUitwb ibf^ 
oxalic acid. tt"is then sI®Ren up* and^ Wi|hm jeW^ 
minutes a while cloud appears, whfcj^n^er the ,ukrJi- ; 
microscope shows no crystalline spdpes, but 


bodies, OI /4 in diameter. This ^^^hoo^is^ sp^^nsi^^ve^ ® RefeilnC0^i<j'th<s'Miiy l£iXimuih;i^rTmpleratitreat Gr^eil>vieh: w. w,.^ 
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that a four-thousandth part of a milligtam df' .c^ciqm . 
can be detected in 5 c.c. volume. Thfe; maji^ ob|^t !of 
th.' n^hod is for the estimation of\,c^ium; ifi tfeKi^y 
blood ra differehf diseases. ' ^ ^ 
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(1) A Class-bpq^'of Ofgdhid Ch^^istjry.i '^f Pt^i. » 

J. B. Cohflio/ . Pp. viil +.344fe*; (I^ndbri r Mac- ; 
millan and X-td., 

( 2 ) Practical Ghemistry for Mj^ct^SpUdaiii^ 

Dr. A. C.., Cunsniing'. W^th pfef?ice^ 

j. Walker. ' St^Qjid -edition, ’ vPpv $+165. : 
(Edinburg^h : James, Thin, 1917.) ' ” . ; 

(i) T^E SPITE the ^stematio basts of 'org-apic 
■L/ chemistry, it is always difficult to ihftiate " 
students in the study <rf the suW^t, and jesp€^ially 
to gfet thern to gfrasp the gehefhl prirr-’' 
ciples of the science as a pirecedent to 

further study. The majority ,'of eliementary 

text-books are burdened with , far too - mucih 
pielim inary detail '6f an abstract charitcter, so 
far as the beg-inner is' concerned, before ' hb is 
broug-ht into touch with the materials and me^thods 
of the science, with ^he result that he finds his i 
studies lacking in Interest and* objective. This 
defect is very successfully avoided in Prof. Cohen's- 
book. It bears,. in every respect, the mark of thfe 
experienced- teacher, and is mdst suitably adapted 
to the requirements of first^yeaf medical^ students 
and of senior’ science students in schools, for 
whom it is desig'ned. 

The volume' is divided' into three parts, in the 
first of which the priaciplles''oX tne subject are 
illustrated by a detailed ‘eleoieni^y, study of ethyl 
and methyl alcohols. ^raeanhof these eKampIc?s 
typical methods, of. experimiint and investigation 
employed in the*examinatidri bf hirifaniq comp^^ 
and in the determination of ♦hei*' Structure, are 
described. A more systemadc account of the chief 
aliphatic compounds fbrnns the second portion of 
the book, which is concli;^ed with a brief descrip- 
tion of the more important cyclic compounds# A 
scries of practical expreises is included in e.ach 
section, and a set of qui^ti^s appended to each 
chapter. These exerciseJ^are vvell chosen, and dt> 
much to keep the theoreticsal work y/lfltln the scope 
of experimental knowledge. A few fuller explana- 
tions of some reactions and structural relations 
might be usefully added— for instance, in regard:, 
to the acidity of aniline hydrochloride, the relation 
of azo-colours to, their rnother-substance,- azo- 
benzene, the. diazonium formula, and the |)roof of 
the presence of the two hydroxyl groups in ali- 
zarin. Also, in view of the book, being^ designed 
for the use of medical students, their interest would 
have been stimulated by a little more, specific detail, 
of the therapeutic properties of such substances as 
salicylic acid, salol, antifebritii, and phenacetin!. 

(2) Although a course of practical chemUtry for 
medical students need not differ in character frbm 
the instruction required for oth^r students in the 
more elementary stages of the subject, it is advan- 
tageous if the material selected is restricted to 
such methods of expeifltnent and to ;^dcscriptions 
of the properties of such substances 'a« will serve d 
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f as a helpful "^introduction to subsequent medical 
study. From this point of view the experiments 


•.f described pPOr. Camming 's book are very suit- 
ably selected and their sequence is well arranged, 
i • The^ first exercises deal with the manipulation of 
’ Solubility', crystallisatiCn and its value 

in the pyrificati^ of compounds. These ar® ^ol" 
f:lp^d ;by an account of the properties of the 
^Cqmmi&ner aqtds and alkalis, of the preparation 
and properties, of the more important gases, ahd 
,, of the propcjrties of sulphur, iodine, and carbon. 
Tficse descriptions are accompanied by a series 
of ’ tns|truCtionS|, for qualitative experiments, to 
,, wbi^ a few simple qtl|||nititative l^xercises— -for 
.Instance, in the case of carbon dioxide and of 
hydrogen — plight have been added with advan- 
tage. . * ' , 

' The ^succeeding sections deal with the prepara- 
tion olf salts, elementary volumetric analysis, and 
‘the 'qualitative ' reactions of inorgiyiic and ot the 
oommdner organic compounds, including the more 
important hll^loids. In this new edition the 
Uubjeyt-matter of the previous issue has been care- 
fully revised and a few additional experiments 
. wjth bread, potatoes, and fats, the fermentation 
of glucose, and the action of saliva on starch have 
lieen introduced. The descriptions of the experi- 
ments and of tbe associated details of manipula- 
tion are throughout direct and concise, so that the 
„ course should form a really practical help to the 
study of the general principles of chemistry. 

C. A. K. 

li — : , g 

AMERICAN GUNNERY. 

I Stresses in Wire-wrapped Guns and in Gun- 
\ carriages. By Lt.-Col. Golden L’H. Ruggles. 
Pp. xi + 259. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1916.) Price' 13s. 6 d. net. ' 

T HJE preface to this the second edition explains 
that the text was originally prepared for the 
cadets of the U.S. Military Academy. The title does 
[ not fully indicate the contents.. The elastic stresses 
' in wire-wrapped gims are the subject only of. 

! chap, i.., pp..1t-36. Chaps ii. and Hi., pp. 37-105, 

I deal with the forces which the firing of the gun 
occasions in the. principal parts of the carriage, ' 
the 3-‘in. field carriage, the 5-in. barbette carriage, 
and the 6-in. disappearing carriage ^iug taken 
as examples. Tift: problems are dealt with in these 
twq chapters as problems in ordinary statics and 
dynamics. Chap, iy., pp. 106-73, treats of the 
elastic stresses jh parts of gun-carriagqs. Chap, 
v., pp, 1.74-227, if not very, obviously ^connected 
the professed subject of the book, givqs a 
clqar descriptive account of “ toothed gearing."*^ 

V The subject of the last ^chapter, vi. , counter* recoil 
springs, has more connection; with guns than 
might appear at first sight. . 

The numerous illustrations, which form' a^great 
feature of the book, are generally very clean 
Some, ^.specially those relating 'to- toothed gearing 
— for instance, Figs. 78, 80, 89, and 93— rare 
qui^ works of art. If scarcely necessary for the 
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information of those who have aptiially to handle 
the objects illustrated, they at least adorn the 
book. Another g-reat feature is thfuMiumber of 
numerical illustrations of the formuilll Even if 
the student does not properly understand the 
formula;, or the physical principles on which they 
depend, the guidance afforded by the numerical 
illustrations will probably enable him to deal with 
concrete- cases. The book, in short, seems in- 
tended for the man for whom facts are a necessity, 
but reasons a luxury* If the form and contents 
of the book were dictated, as one would naturally 
suppose, by the wants of U.S. military cadets, the 
most natural inference is that when the cadet 
commences the study Of ordnance he does not 
possess that knowledge either of mathematical 
analysis or of the mathematical theory of elas- 
ticity desirable for a critical study of the problems 
presented by wire-wrapped guns and recoil springs. 

The author begins his treatment of wire- 
wrapped gruns by quoting from Lissak’s 
“Ordnance and Gunnery” formulze for the 
strains and stresses in a hollow circular cylinder. 
The first formula, as ill-luck wall hav'e it, suffers 
from a printer’s error, R^, for The differ- 

ences between stres.ses and strains and the rela- 
tions Ijctween them are not made altogether clear, 
the expressions for the strains l>eing multiplied 
by E, Young’s modulus, and there being no 
explicit reference to Poisson’s ratio, which is 
tacitlv assumed to be 1/3. This, no doubt, 
simplifies the mathematics, and a further simpli- 
fication is effected by accepting a common value 
of E for the forged steel of the tube, the steel 
wire of the winding, and the cast steel of the 
jacket. These materials are supposed to differ 
only in their “clastic limits.” These assumptions 
may be necessary to bring the problem within the 
pow'crs of the average cadet, but there are, it is 
to be hoped, superior cadets who w'ould benefit 
by hav'ing the limitations of the formuUe pointed 
out. It is to be feared that the reader wall find 
the way of reaching the formuke relating to the 
elastic strains and stresses produced by wire- 
wrapping rather a feat of jugglery. He is akso 
not unlikely to miss the fact that the inferences 
as to elastic limits are generally based’ on a 
greatest strain theory. 

The student who w-ill deriv^e benefit from the 
treatment of elementary ela.stic problems given 
on pp. 106-20 has not reached the stage of know- 
ledge desirable w^hen tackling wire-wrapped guns. 
There is, morcov'er, no clear statement of prin- 
ciples. Formulae are quoted from various sources, 
apparently simply that they may be available for 
reference in connection with the numerical illus- 
trations. No warning seems to be given as to 
the risks in applying to short and irregularly 
shaped beams formulae based on the Euler- 
Bemoulli treatment of bending. 

The treatment of helical springs in the last 
chafer, though very arbitrary, seems fairlv satis- 
factory so far as concerns sorihg.s in which the 
.section of the original bar is circular: but the 
extension to cases in which the section is rectan- 
gular • invites criticism. The formulae obtained 
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for the circular section inv'blve a quantity Ip, what 
is called the “polar moment of inertia” (other- 
wise 7r<i^/32, where d is the diameter). 'I'he same 
formulae are applied to springs coiled from bars 
of rectangular section, h x h, with the following- 
explanation : “As first shown by Saint-Venant 
... a plane section whose axes are unequal 
becomes a warped surface when subjected to great 
torsional strain. . . . Reuleaux states that the 
polar moment of inertia of a rectangle when sub- 
jected to great torsional strain is 

Ip:=:(hh)3-f {3(/l2+h2)}, 

and that the distance from the centre of gravity 
to the point of the section most di.stant from it 
is r~hb{h'^+b^)~^." The author then inserts these 
expressions for I,> and r in the formuke deduced for 
the circular section. The student will naturally 
infer that the “warping” appears only when the 
torsional couple is large, and his ideas as to the 
geometry of a rectangle must receive .something 
of a shock. The author docs not seem well 
advised in using the same letter K to denote the 
rigidity and Young’s modules. 

A work which contains so much information 
about U.S. ordnance, even if not the absoluteh 
' latest patterns, and the methods employed by 
I U.S. ordnance experts will naturally appeal to an 
: unusually wide circle at pre.sCnt. 


ISAAC BARROW. * 
i The Geometrical Lectures of Isaac Barrow. 

Translated, with Notes and Proofs, by J. M. 

! Child. Pp. xiv + 218. (Chicago and London: 

1 Open Court Publishing Co., 1916.) Price 

4s. 6 d. net. 

M r. child begins by laying down the 
startling, thesis that “ Isaac Barrow was 
i the first inventor of the Infinitesimal Calculus; 

! Newton got the main idea of it from Barrow by 
personal communication ; and Leibniz also was 
in some measure indebted to Barrow’s work. 
j To interpret this according to the writer’s inten- 
tion we must use the term “ calculus ” to mean 
a set of analytical rules applied to analytical ex- 
pressions ; with this restriction, Mr. Child has^ 
made out a case that is convincing enough in 
this sense, that if Barrow had been given any 
function likely to be constructed in his time, he 
’ would have been able to differentiate it by apply- 
ing a few standard rules. 

It is extremely interesting to read Barrow’s 
lectures, because they were written at a time 
when the power of the new analysis was be- 
1 coming apparent, whereas every mathematician 
of note had been thoroughly grounded in the 
I classical geometry of the Greeks. Barrow makes 
; considerable use of algebraic symbols — otherwise 
we could only say that he generalised the methods 
' of Fermat and others; even the fact that he 
j practically gives rules for differentiating a sum, 

! product, quotient, etc. , would not make him the 
i inventor of the calculus. At the same time 
. Barrow’s treatment is, ii^the main, geometrical, 
and we feel that he would like to make it com- 
pletely so, if he could. 
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The outstanding- features of the lectures may 
be summarised as follows : — Barrow regards a 
curve as the locus of a moving point, and makes 
its velocity at any moment the resultant of two 
velocities parallel to two fixed axes; one of these 
velocities is taken to be constant, and then the 
nature of the curve determines the other com- 
ponent velocity for any position of the moving 
point. Barrow does not, like Newton, consider 
the calculation of the variable velocity (y) ; he 
constructs an infinitesimal triangle, and from 
this determines, generally by a sort of method 
of “exhaustion,'’ the value of the subtangent, or 
some such finite segment, from which ihc posi- 
tion of the tangent can be' inferred. Barrow's 
rule for differentiating a product accordingly 
appears in a form equivalent to 

l{uv)juvdxr dufudx + dv [vdx, 

and similarly for a quotient. It may be added 
that Barrow gives (Lect. x., ex. 5) an analytical 
proof of a proposition equivalent to 

d tan xfdx=isec^x, 

and in this he neglects small quantities of higher 
order than the first. It is, therefore, practically 
certain that, if he had chosen to do so, Barrow 
could have written an algebraic treatise on the 
differential calculus ; and to this extent Mr. 
Child’s contention seems to us to be fully justi- 
fied. Barrow was probably too enamoured of 
the old geometry to wish to do anything of the 
kind; and we may venture to think that he had 
no conception of the immense importance of' an 
abstract, arithmetical calculus for mathematics in 
general. It is here that the value of Leibniz’s 
contributions becomes so manifest, and it 
matters little how far he was really indebted to 
Barrow’s lectures, of which he was known to 
have had a copy. 

Mr. Child gives paraphrases (in modern nota- 
tion) of the most important parts of the lectures, 
with notes of his own in different type. At the 
end we have a reduced facsimile of two pages 
of the original, and of a sheet of the original 
diagrams. So far as we have tested it, the 
paraphrase is satisfactory; p. 57, 11. 14, 16, 
“decreasing'’ and “decrease” should be “ in- 
creasing ’’ and “ increase,’’ and p. 66, last line, 
“ that I know ” should be “so far as I know,” 
and there may be other similar slips. Altogether, 
Mr. Child may be heartily congratulated on the 
result of his six months’ research. G. B. M. 


OUR BOOKSHELF. 

The Distances, Absolute Magnitudes^ and Spectra 
of 734 Stars. Arranged for Use with Ordinary 
vStar Maps by T. E. Heath. Pp. iv + 52. 
(Tenby : Sold by Miss Crealock, South Cliff 
Street, Tenby, n.d.) Price 2s. 6 d. net. 

The determination of the distance of a star, by 
measuring its minute change of position when 
seen from opposite points of the earth’s orbit, is 
an extremely laborious ‘work. According to Mr. 
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Heath’s pamphlet, the parallaxes of about 700 
stars constitute the total output up to now from 
the various observatories of the world ; and for 
many of these the only information obtaineef is 
that the star is at a great but unknown distance 
beyond the reach of the method. The general 
fate of these data is to fall into the hands of .some 
mathematical astronomer, apparently actuated by 
an irresistible impulse to add things up and take 
the mean; then comes a sudden jump to. mathe- 
matical formulae; integrals gather in formidable 
array, and the error-function makes its inevitable 
appearance ; and so the riddle of the universe is 
.slowly disentangled — or knots itself lighter — to 
the great satisfaction of tho.se who have any 
notion what it is all about. 

Mr. Heath is one of those who would rescue 
the precious knowledge from this socialistic use. 
For him the stars each have their individuality ; 
they are i3er.sonal acquaintance.s, not mere items 
on a census-form. When he looks at the Great, 
Dog, in his mind’s eye he sees Sirius a modest 
star of 30 sun-power eight miles away (to use 
his “Road-Book ” scale), and its less conspicuous 
neighbour Beta, a brilliant globe of 750 sun-power 
223 miles distant. Then turning to the gleaming 
belt of the Milky Way, on the same scale, “if we 
took ship to America we might probably come to 
the beginning of the Milky Way before we arrived, 
and get through it before we came to the Pacific.” 
And so he places out the stars at their different 
distances and gives the true measure of their 
brightness. 

There must be many watchers of the skies to* 
whom the stars will acquire a new interest from 
the information here set ouL It has hitherto been 
practically inaccessible except to specialists. Mr. 
Heath does not conceal the fact that the individual 
results are often very uncertain ; they are taken 
from the best authorities, but it is only for excep- 
tionally near stars that the distances are known at 
all closely. But we can agree with him that on 
the whole a true general view is conveyed. We 
are glad to learn that the author has presented a 
large number of copies to the Admiralty for dis- 
tribution among the Fleet. A. S. E. 

The Road and the Inn. Bv James John Hissev. 

Pp. xviii + 435. (London : Macmillan and Co. , 

Ltd., 1917.) Price los. net. 

The latest addition to Mr.- Hissey’s already long 
list of travel books will delight every lover of 
English byways. In a small motor-car, provided 
with camefa and brush, Mr. Hissey went from lane 
to lane from Eastbourne to the Dukeries, Rugby 
being his most westerly, and Dunwich his most 
easterly, visit. There was no hurry and no bustle ; 
and he preferred the country inn to the town hotel, 
for his ‘ ‘ aim was to get into the heart of the real 
country.” The serenity and charm of his gossipy 
narrative show how well he succeeded in securing 
the quiet holiday he desired ; and the beauty of 
his photographs and drawings indicates his 
re-disoovery of some of the hidden glories of the 
English countryside. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to co^espond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

On the Theory of Magneto-ionisation. 

1 UEG, permission to make a few remarks on the 
note in ‘Nature of September 13, p. 32, in which one 
of my latest papers is criticised, the one in which I 
gave, 1 think, a direct proof of magneto-ionisation. 

In the experiment which the writer of the note 
takes into consideration the intensity of the current 
in the air ionised by a beam of X-rays between two 
parallel metal plates is measured. I find that a mag- 
netic field directed perpendicularly to the electric field, 
and the intensity of which is below a certain value, 
causes an increase of current, althovigh the deviations 
of the ions and electrons tend to produce a decrease. 
This effect is uncertain in the case of small potential 
differences, but it becomes considerable when ionisa- 
•tion by collision begins. 

The writer of the note remarked that “when a 
magnetic field of 430 gausf is superimposed, there is 
found a current decrease . . Now, the numerical 
table to which he alludes is not the only one given 
in the paper, and it shows such a decrease (which is 
very small) in one case only, which may be considered 
as accounted for by experimental error, since nothing 
of the kind is found in the other numerical tables. 
That, of course, leads one to suppose that the writer 
is not fully acquainted with certain parts of my work, 
and what he says farther on seems to confirm this 
supposition : “ In the opinion of the writer of this note 
Prof. Righi’s interpretation of his results is by no 
'means the only one which is possible, and though his 
ingenious experiments arc of great interest, his theory 
wdll need further support before it obtains general 
acceptance. In particular, it will be necessary to show 
that the increase of current is not caused by the 
oblique, and therefore longer, paths of the ions under 
the joint actions of the two fields.” 

The writer then offers a new theory, or, more 
exactly, he states a general idea, which he seems to 
consider to be preferable to my theory. But this idea 
cannot be admitted, as I now propose to show. 

Apart from the fact that the writer appears to 
believe that the effect of the magnetic field is. simply 
the obliquity of the trajectory of the ions, whereas 
these trajectories become certain well-known curves 
(which may be deduced from the formulae given in 
the third paragraph of the note added to my**papbr), 

I at once make the fundamental objection that it is 
not sufficient to increase the distance travelled over by 
an ion in order that the latter may become capable 
of ionising a larger nunfber of atoms. In fact, as in 
ionisation by collision an ion loses a part of its kinetic 
energy, it would be necessary to prove that the mag- 
netic field causes the said energy to increase. Now 
this is not at all the case, since by means of the 
formulae of the movement of an ion in an electric and 
magnetic field it is demonstrated that when the ion 
traverses a plane perpendicular to the electric field it 
possesses exactly the same velocity, be the magnetic 
field existent or not. 

It may be added that when the magnetic field does 
exist, the speed of the ion may increase only .to a 
maximum value, after which it decreases again, the 
ioa retroceding in respect of the lines of electric force, 
while if the magnetic field does not ei^ist, the velocity 
may increase without limit, provided it be not stopped 
by the electrode which attracts it or by collision with 
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molecules. All this is clearly understood when one 
knows that, apart from the velocity parallel to the 
magnetic force, which remains constant, the trajectory 
of the ion is nothing but the curve described by a 
point travelling at a constant speed over a circumfer- 
ence, while the latter is itself travelling uniformly in 
a straight line in a direction perpendicular to the two- 
fields. 

Finally, I wish to point out that, even if the idea 
expressed by the waiter of the note did not lack a 
basis, my theory ‘could not easily be rejected. It is, 
in fact, but a direct consequence of the conceptions 
already accepted by most physicists, nor does it need 
the addition of any subsidiary hypothesis. 

As a matter of fact, it being admitted that atoms 
have satellite electrons, they must tend to orient them- 
selves in the magnetic field as if the orbits of such 
electrons were closed electric currents. Now the sense 
of this orientation is such that the force due to the 
field, and acting on the electrons, is directed towards 
the outside of the orbits, which causes a decrease of 
the energy required to detach them from the rest of 
the atoms. 

It is this facility of ionisation produced by the mag- 
netic field that constitutes “magneto-ionisation.’' 

August© Righi. 

Bologna (Italy), September^y. 

I AM sorry if, owing perhaps to the brevity of my 
note, I have led Prof. Righi to think that, in my 
opinion, his theory of magneto-ionisation can be 
“easily rejected.” Nothing was further from my in- 
tention. I believe I have read all Prof. Righi’s papers 
on the subject as they have appeared, and have re- 
eated .some of his experiments. The impression they 
ave left on my mind is that, although Prof. Righi’s 
theory gives a plausible explanation of the complex 
phenomena investigated, yet it is not the only one 
possible, and further w’ork is necessary before a final 
conclusion can be reached. I did not express a prefer, 
ence for another theory. I merely suggested objec- 
tions that would have to be met before the theory 
under .discussion could be unhesitatingly accepted. 
The question as to whether I have given a fair account 
of the numerical result-s must be left -to the decision 
of the readers of the memoir. 

The Writer of the Note. 


• The Introduction of the Word " Magneton.” 

The word “magneton” is now so frequently used 
that it has seemed worth while to me to seek to learn 
to whom is due this addition to the vocabulary of 
physics. 

So far as I can find, Dr. L. A. Bauer was the first to 
employ the word. In the weekly journal, Science 
(June' 10, 1910, vol. xxxi., p. 920), is a report of a 
meeting of the Philosophical Society of Washington, 
D.C., held on May 7, 1910. There is included an 
abstract of a paper by Dr. Bauer entitled “Is there 
an Emanation from a Magnetised -Substance?” in 
which the following occurs: — “The corpuscles in 
magnetism might be atomic systems in which the elec- 
tron is revolving about an inner nucleus consisting, for 
example, of a positive ion, such as assumed by Righi 
for the formation of his so-called ‘magnetic rays.’ . . . 
Since the system creates an atomic magnetic field the 
axis of which passes through the centre of rotation 
of the electron and ^rpendicular to the plane of rota- 
tion, the speaker suggested calling such systems ‘ mag- 
netons*’ ” 

In a letter to me Dr. Bauer says ; — “The term was 
used not only in my paper before the Philosophical 
Society of Washington <mi May 7, 1910, but also in my 
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lectures on terrestrial magnetism at the Johns Hopkins 
University a month or so previously.” 

Because Prof. R. Gans had used the same word 
quite early, I wrote to him to ask bis aid in locating 
its earliest occurrence. He replied to me from Argen- 
tina, saying; — “Auch mich interessirt es zu wissen 
wer das Wort ‘ Magneton ’ zum ersten Male gebraucht 
hat. Ich selbst habe wohl das Wort zuerst in dcr von 
Ihnen erwaehnten Arbeit in den Gottinger Nachrich- 
ten, 19 K), verwendet. Die Arbeit von Bauer, den Sie 
zitieren, kenne ich nicht.” The article referred to by 
Prof. Gans in Gottinger Nachrichten, 1910, p. 200, 
was presented at the session of May 28, igip, by C. 
Runge. In the course of the discussion we find this : 

“ Idie lage jedes Molekularmagneten, oder wie wir 
Icuerzer sagen wollen, jeden Magnetons. . . .” 

.Since Prof. Pierre W<‘iss conferred on the word under 
investigation the quantitative meaning which it- .seems 
likely to retain, I turned to him also for assistance. 
He wrote me in reply J’ai imagini^ le nom de 
* magnt^ton ’ a la suite de mes recherches exp^rimeh- 
tales. L’analogie avec I’blectron s’imposait. J’ai eu 
connaissance plus tard que M. Gans avail fait u.s;ige 
ant^rieurement du mome termc dans un sens different. 

11 me semble que, dans ce sens, I’expression de mole- j 
cule magn^tique convient tout aussi bien. Je n’avais I 
pas connaissance jusqu’A present de I’emploi fait de 
ce terme par M. L. A. pauer et je vous remercie du 
renseignement.” 

In the Comptes rendus of the Paris Academy 
of Sciences, vol. clii., p. 189, session of January 
23, 1911, occurs the first u.se of the word by 
th<i Zurich physicist in an article called ” .Sur la 
rationality des Vapports des moments magnetiques des 
atomes et un nouveau constituant umversel de la 
in.'iti^re.” Near the close we come upon the follow- 
ing ; ” I.e nombre d’atonies d.ans I’atome-gramme est 

N -70x10®® (Perrin). Le quotient m; N = is-'gqx jo"®® 
est le moment de,l’aimant eiymentaire lui-myme, corre- 
spondant ^ l.a partie aliqdote de.s moments des atomes- 
grammes. Je I’appelerai magnyton. . . . Le magnyton 
est done un constituant universel de la matiere.’’ 

It is surelv interesting to nofe that three physicists 
in as many different countries independentlv introduced 
the word within a year. Priority appears to belong 
to Dr. Bauer. * 

As some uncertainty can be observed in the pronun- 
ciation of ‘‘magneton,” 1 appealed to its sponsor. Dr. 
Bauer, for a decision. He replied ; ‘‘ I hesitate greatly 
desiring to appear competent to pass on the official 
pronunciation of the word ‘magneton.’. I prefer the 
accent on the second syllable, and giving the sound of 
e as in * thee,’ thus — magneeton. Still, I should not 
quarrel with anyone who washes to put the accent on 
the first syllable and pronounce the c as in ‘ met.’ 
Usage alone will decide.” George F. Stradling. 
Northeast High School, Philadelphia. 

An Optical Phenomenon. 

A DESCRIPTION of the phenomenon mentioned by 
Capt. Clive in Nature of October 18 will also be founiS 
in Nature, vol, Ixx., p. 107 (1904), and vol. ixxviii., 
pp. 255, 277, and 305 (1908). J. W. Giltay. 

Delft, November 9. 

THE NICKEL INDUSTRY, 

T he complete report of the Royal Ontario 
Nickel Commission, of which a summary was 
published in Mardh last, has recently been received 
in this country. It is a document of absorbing 
interest and exceptional importance. The com- 
mission was appointed on September 9, 1915, and 
asked to inquire into, and investigate and report 
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upon, the resources, industries, and capacities, 
both present and future, of the Province of Ontario 
in connection with nickel and its ores. Its refer- 
ence also included an inquiry into the system of 
taxation by the province of its mines, minerals, 
aiuJ mineral industries. There were four com- 
missioners, Messrs. Holloway, Miller, Young, and 
Gibson, representing metallurgy, geology, law, 
and administration respectively. They , set to 
work at once and completed their labours in 
eighteen months — a remarkably short time con- 
sidering what they did. Their report contains 
nearly 600 pages, and the appendix more than 
200. It is a model of lucidity of exposition, and 
displays such a complete grasp of the subject in 
all its bearings and details, and such shrewdness 
of judginent in regard to its recommendations, 
that it will certainly rank as the most authorita- 
tive monograph on the nickel industry that has 
ever been published. The commissioners have 
rendered to Canada a service of remarkable value. . 

It appears that, so recently as 1900, as much as 
^5 P®*" cent, of the world’s market was supplied 
by nickel made from the New Caledonia ores, 
the balance l^ing furnished by Canadian ores. 
New Caledonia, although discovered and named 
by Capt. Cook in 1774, was not claimed by any 
European country until 1854. In that year it is 
said that a French and a British frigate sailed 
simultaneously from Sydney (Australia) to take 
possession of it. The former was the first to 
find a way through the barrier reef and thus 
secured the island for France. The commissioners* 
comment on the striking fact that “two countries 
so widely separated as are Ontario and New Cale- 
donia, not only by distance, but in almost every 
other way, should alone be rivals, not merely in 
the production of nickel, but in that of cobalt as 
well.” 

For many years nickel from New Caledonia had 
an established world market. It was included in 
all British Government- specifications where nickel 
was required. When the Mond Nickel Co., work- 
ing on Sudbury ores, entered the field, it found 
an immensely strong prejudice both in Government 
departments and the trade against them, which 
wai overcome only after elaborate and expensive 
trials and tests. Moreover, the New Caledonia 
nickel had for many years a tied market among 
the principal consumers in Europe, owing to the 
close business connections of the leading French 
producer — Le Nickel — ^with the great armament 
firms. This company has the financial backing 
of the Rothschilds and is the chief rival of the 
Canadian companies. 

Since 1900 Ontario has forged ahead with its 
production. The world’s output has increased 
sixfold since that time, and of this Ontario now 
furnishes about 80 per cent. The main factor 
in this change is the great difference in the size 
of the ore-bodies in the two countries. Whereas 
those of New Caledonia are reckoned in at moft 
hundreds of thousands of tons, the Sudbury 
(Ontario) deposits are measured in millions. In 
spite of its apparently favourable position, how- 
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ever, the main questions which the commissioners 
had to answer were not easy, lliey were : (i) Are 
the nickel deposits of Ontario of such a character 
that this province can compete successfully as a 
nickel producer with any other country? (2) Can 
nickel be economically refined in Ontario? When 
they took up their work they were Caced with the 
opinion of the companies interested that the 
answer to the latter question was in the negative. 
They also found that “for nearly fifteen years the 
whole of the great and highly profitable industry 
connected with the production of refined nickel 
from the vast deposits of nickel-copper ores in the 
Sudbury district has been divided between two 
powerful corporations. Both companies mine, 
smelt, and refine their own ore, and possess their 
own process of refining; both produce their 
refined metal product outside of Canada, and 
neither is a Canadian company. Other companies, 
British, American, and Canadian, some of them 
with excellent promise of success, have operated 
mines, erected plants, or have been otherwise 
engaged in the industry. In no case has any of 
their undertakings been permanent or successful,** 
They had also to reckon with the fact that there 
is no certainty that large profits can l>e made 
every year from the nickel industry. It is neither 
a necessity of life nor an article of universal con- 
sumption or use. Its uses may be classified under 
four headings: (i) as a component of alloys; 
(2) as a surface coating for other metals ; (3) as 
a chemical or catalytic reagent ; (4) as a pure 
metal. In the past the output has had to be cur- 
tailed at times. 

In spite of these facts, the commissioners have 
had “no hesitation” in answering both the above 
questions in the affirmative. They say that the 
nickel deposits of Ontario are much more extensive 
and offer better facilities for the' production of 
nickel at low cost than do those of any other 
country. Nickel-bearing ores occur in ma'ny parts 
of the world, but the great extent of the dcTWsits 
in this province, their richness and uniformity of 
metal contents, and the success of the industry 
point strongly to the conclusion that Ontario 
nickel has little to fear from competition. They 
say also that any of the processes now in use 
for refining nickel could be successfully worked in 
Ontario, and conditions and facilities are at least 
as good in this province as in any other part of 
Canada. There is now an “assured prospect” 
of the erection in Ontario of two large plants for 
the refining of nickel — one by the International 
Nickel Co. of Canada at Port Colbornc (Lake 
Erie), and the other by the British America 
Nickel Corporation, probably at Sudbury. The 
latter company, in which the British Govern- 
ment is a large shareholder, has been formed 
since the outbreak of the war. For special 
reasons the Mond Nickel Co. Will continue to 
refine at Clydach, near Swansea. In its business 
the manufacture of copper sulphate is almost as 
important as that of nickel, and tbis is marketed 
chiefly at Mediterranean ports. 

H. C. H. Carpenter. 
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Studies in infant and child 

MORTALITY. 

I N view of the importance which must be 
ascribed at the present time to the saving 
of child life (see Nature, October 26, p. 146), the 
1 Medical Research Committee has been well ad- 
vised to institute an inquiry into the causes of 
death in infancy and childhood. The results of 
this inquiry have now been published in a series 
of essays,^ which, it is pointed out in an intro- 
duction, have l>een written primarily with a view 
to the planning of future lines of research rather 
than for publication as finished reports. 

An introductory historical note is contributed by 
Dr. Chalmers, in which he remarks that deliber- 
ate effort to conserve infant life can be said only 
to have begun with the recognition of the contrast 
which the movement in the death-rate of infants 
presents when compared with that of the general 
death-rate. VV^hereas the latter fell continuously 
and considerably during the fourth quarter of the 
last century, fluctuations of the infant-mortality 
rate remained fairly constant and without very 
marked indication of a corresponding decrease. 

The first report, by Dr. Brend, deals with the 
relative importance of pre-natal and post-natal 
conditions as causes of infant mortality. ^ He con- 
cludes that under the term ‘‘infant mortality’’ 
we are classing together two radically different 
types of deaths, which are brought about by dif- 
ferent cau.ses and are governed by different influ- 
ences. The first type consists of deaths due to 
developmental factors which vary but little in place, 
time, and class of the population, and appear to 
be caused by fundamental influences which we 
neither understand nor are able to control. I he 
second type consists of deaths mainly due to 
respiratory diseases and enteritis caused by the 
influence of the post-natal environment — over- 
efowding, atmospheric pollution, etc. — and prob- 
ably entirely preventable. These two types of 
death overlap somewhat in time, but the end f)f 
the finst month after birth provides a fairly sharp 
! line of division. Some three-quarters of the mor- 
tality during the first month represents a bedrock 
loss of life which we have hitherto failed to reduce 
and which is mainly due to developmental condi- 
tions, while mortality after the first month is part 
and parcel of the general mortality of childhood, 
due to the .same causes and demanding for its 
reduction the same measures. 

Dr. Bfend suggests that it might be of advan- 
j tage to divide ‘‘infant mortality” into “birth 
mortality,” the deaths during the first month, and 
j ‘‘mortality of early childhood,” the deaths from 
i the end of the first month to the end of the third 
year. 

In the second report Dr. Findlay discusses the 
causes of infantile mortality. He brings out the 
importance of environment (housing, etc.) as a 
factor in causing the present high infantile mor- 
tality, and he urges the need for a more scientific 

1 “ Th« MortaUiie.« of Birth, Itifancy, and Childhood.” Medical Research' 
Commiftee, Special Report Seriee. No. jo, October, 1917. 

In vital stattsticR the term **inAint mortality 'is wtd to denote he 
deaths of Infants up to one year of age* 
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investig^ation of the results followingf schemes of 
infant welfare if their true effects are to be deter- 
mined. With regard to the latter, the danger of 
“overdoing it ” is emphasised. For instance, in 
Poplar, in spite of an extensive infant welfare 
scheme in being, the infantile death-rate has risen. 
It is suggested that this disappointing result may 
be traceable to the people being harassed by a 
multitude of health visitors, which upsets them 
and makes them disinclined to adopt the measures 
urged upon them. 

The third and final report is a .statistical study 
by Dr. Brownlee of some of the data relating to 
infantile mortality. It is shown that the growth 
of the child is a continuous process from a period 
at least six months prior to birth up to the age of 
about four years, a process which is not inter- 
rupted either by the act of birth or by the act of 
weaning. 

(Certain disease conditions have also been in- 
vestigated. Convulsions diminish in a perfectly 
definite manner from the age of two months to 
that of four years. In the group of premature 
births and wasting diseases some considerable sav- 
ing of infantile life seems to be possible. The 
group of diarrho?al diseases is found to be a homo- 
geneous statistical group, though it undoubtedly 
includes several distinct specific infections, from 
which it is inferred that the reason for the fre- 
■cjucncy of these diseases at the ages at which 
they occur must be sought for in the development 
of the child rather than in the type of parasite. 
Scarlet fever, measles, bronchitis, and pneumonia 
have also been investigated. * 

P'rom the foregoing brief summary it will be 
seen that this report contains matter of much 
importance, and its appearance at this time is 
most opportune. ‘ R. T. H. 

BARON DAIROKU KIKUCHI. 

ARON KIKUCHI, whose death took place on 
August 19, was one o'f the most conspic- 
uous among the band of men who modernised 
education in Japan. He was born in Yedo (now 
Tokyo) on March 17', 1855, and came of a family 
of noted scholars. Both his father and grand- 
father were specially interested in Western learn- 
ing, and Kikuchi himself early received a strong 
bias in the direction of scientific study. He was 
the youngest member of a small group of 
promising students whom the old Shogunate 
Government sent to Europe In 1866. Owing to 
the revolutionary change of government which 
occurred in Japan in i868, Kikuchi was recalled 
home; but two years later he was again ordered 
abroad, this time to England. After some years 
spent at school he entered the London University 
College in 1873, but ere long passed on to Cam- 
bridge, where he graduated as nineteenth wran- 
gler in 1877. 

Returning home, he became professor of mathe- 
matics in the college where he had been himself a 
young pupil, which had developed gradually to 
the standard of a university. Originally known as 
the Kaisei-gakko, this school grew into what was 
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afterwards known as the Tokyo University, and 
this in due course amalgamated with the Kobu- 
daigakko, or College of Engineering, and became 
the highly organised Imperial University of Japan. 

It was in the Tokyo University that Principal 
Sir J. A. Ewing, then professor of engineering 
and physics, carried out his well-known experi- 
ments on magnetic hysteresis ; and associated with 
Kikuchi in these and later days were Edward 
Divers, professor of chemistry, C. D. West, pro- 
fessor of mechanical engineering, John Milne, the 
famous seismologist, as well as others, including 
the writer of this notice. Our intercourse with 
Kikuchi was marked with cordiality and mutual 
appreciation from the first, in great measure due, 
no doubt, to his experience as a schoolboy and 
student in London and Cambridge. He greatly 
admired the English genius for self-imposed 
discipline, and used to say that if he had not been 
a Japanese he would have desired above every- 
thing to lie an Englishman. 

From 188 1- Kikuchi added to his professorial 
duties the office of the Dean of the College of 
Science, a highly responsible post at that time of 
strenuous educational development. As one of the 
members of the House of Peers under the new 
Constitution he was of great service in advancing 
various Bills of educational and economic impor- 
tance, and rapidly established for himself a high 
reputation as a man of sagacity and administra- 
tive power. The mere enumeration of the public 
offices which he filled is a tribute to the confi- 
dence his fellow-countrymen reposed in him. In 
succession he held the posts of Vice-Minister of 
Education (1897-98), President of the Imperial 
University, Tokyo (1898-1901), and Minister of 
•Education (igoi— 3). 

As one of the representatives of the Imperial 
Academy of Japan, he attended the meeting of the 
International Association of Academies at Vienna 
in 1907, and thereafter spent a considerable time 
in this country. His course of lectures on Japanese 
education, delivered in that year under the auspices 
of the University of London, were published in 
English in 1909. This book contains the first 
systematic account of the history of educ;ption in 
Japan given to the world at large, and will ever 
remain a work of great value to the educational 
historian. A remarkably succinct sketch of the 
fundamental characteristics of the old Japanese 
civilisation, and of the way in which it proved 
itself equal to the absorption of Western learning, 
was given in an address delivered before the 
Royal Society of Edinburgh in June, ^ i 907 > ^nd 
published in the Proceedings (vol. xxvii.). 

After this stay in Europe, where Kikuchi 
renewed acquaintance with many former friends 
and made many new ones, he returned to Japan to 
take up again responsible educational duties. IJp 
to the day of his last illness he was in the midst 
of all movements which were making for effi- 
ciency in education. In March of this year, for 
example, he was appointed director of the newly 
established National Physico-Chemical Institute. 

Called comparatively early in life to take a great 
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and ever-increasing- share in shaping the destinies 
of his country in regard to science and higher 
education, Kikuchi had scant leisure for mathe- 
matical research. His chief work as an investi- 
gator was historical, and he contributed a number 
of papers to the Tokyo Mathematical Society on 
the mathematics of the old Japanese school. He 
also wrote a text-book on elementary geometry for 
use in Japanese schools and colleges. Of far 
greater moment to his country, however, was his 
disinterested devotion to the cause of the higher 
learning in science aind morals. It was for this 
that he was created a Baron in 1902. His succes- 
sive honours came to him simply because he was 
indispensable to his country and to his sovereign. 
But to the end he retained all the characteristics 
which endeared him to us — modest, courteous, 
gracious, always acting from the highest motives, 
strong in purpose yet never aggressive, and com- 
bining in a singular degree the finest traits of the 
Japanese Samurai with the best qualities of the 
youth of England. At the most impressionable 
time of life Kikuchi lived under- the full influence 
of the best culture our island kingdom can offer; 
and we may be pardoned for regarding his pre- 
eminent success as in no small measure due to his 
unconsciovis training in a land where liberty, 
individuality, and zeal for the common good are of 
the very air we breathe. C. G. Knott. 

NOTES, 

In three Chadwick public lectures on the part of 
hygiene in the European w’ar pr. Woods Hutchinson 
gave some noteworthy facts in connection with the* 
progress of military hygiene. The present world- 
struggle is probably one of the least deadly ever fought 
in proportion to the numbers engaged. Less than 
5 per cent, of the wastage of former wars was due 
to WQunds or deaths in^battle; the other 95 per cent, 
was caused by disease. In the armies themselves the 
ratio was six to nine deaths by disease to one in battle 
or from wounds. In this war the ratio is sixteen 
deaths in battle to one from disease. Of th^wounded 
who survive' six hours 90 per cent, recover, of those 
who reach the field hospitals 95 per cent, recover, and 
of those who arrive at the base hospitals 98 per cent, 
get well. Barely 5 per cent, of the wounded are 
crippled »or permanently disabled. There is good 
reason to believe that the death-rate of this war 
does not exceed 5 p®*" cent, per annum. The 
subjects of food and diseases of an army were also 
discussed. The superb health and vigour of our armies 
on the Western front are due larg^ to the rich jmd 
abundant supply of food. These armies had less sick- 
ness and fewer deaths from pneumonia and other 
diseases than they used to have in barracks in times of 
peace. The old plagues of army oamps-^holera, Black 
Death, and spottra typhus — all lifted their heads 
in Italy, in Serbia, and in Russia, but all were 
promptly stamped out by modern sanitary science. The 
total number of cases of serious or lasting “shell- 
shock,” so called, and mental distutbance, during 1916 
in the trenches in France, was 2600, fewer than , one 
per 1000 of the armies in the field, and fewer than 
half of the ordinary insanity rate in men of military- 
ages in times of peace. Mpdern nerves had stood the 
fearful strain of this war superbly. 

Ak appeal to the I^cal Government Board *10 take 
action towards establishing a Ministry of Health was 
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made by a deputation from 'the Standing Joint Com- 
mittee of Industrial Women’s. Organisations which 
waited on the President of the Board (Mr. Hayes 
Fisher) on November 16. Mr. Stephen Walsh (Parlia- 
mentary Secretary) was also present. The organisa- 
tions represented were the Women’s Trade Union 
League, the Women’s Co-eperative Guild, the 
Women’s Labour League, the National Federation of 
Women Workers, and the Railway Women’s Guild. 
It was urged that the new department’s basis must 
be the public health side of the Local Government 
Board, and that it would not serve merely to re-name 
that Board the Ministry of Health. Such a Ministry 
should take into partnership the National Insurance 
Commissioners, and k was absolutely essential that 
it should be dissociated from the old Poor Law system. 
On the same day Mr. Hayes Fisher received a depu- 
tation on the same subject from the Society of Medical 
Olhcers of Health, and the Association of County 
Medical Officers of Health. Mr. Hayes Fisher, in 
replying, said that the Local Government Board was 
asking for a Bill that w^ould enable local authorities 
in England and Wales to do all th<i things that were 
being asked of the new Ministry of Health. This Bill 
had^ not been able to go any further because the 
National Insurance Commissioners were asking for 
similar powers in respect of infant welfare and mater- 
nity. Whoever might obtain the powers, the responsi- 
bility for cahying them out would rest with the 
medical officers of health. 

The stress of war has brought- success sooner than 
w'as anticipated to the efforts which have l>een made 
for many years to secure the establishment of a 
National Seed-testing Station for England and Wales. 
Scotland and Ireland have for several years had the 
advantage of such stations, and now England has 
at last fallen into line. The new station, which is 
associated with the Ferpd Production Department of 
the Board of Agriculture, was formally opened on 
November 14 by the President of the Board, whilst 
the same evening the text of the Testing of Seeds 
Order was issued by the Ministry of Food. This 
Order becomes operative on January i, 1918, 
and institutes a close control over the sale of the more 
important seeds The testing of samples in connection 
with the Order will be carried out in the new station, 
w'hich is fully equipped for the purpose, and will 
further undertake the testing of seeds for farmers and 
allotment-holders at a nominal fee of threepence per 
sample, and for seed traders at half a crown per 
sample. The station is located at 70 Victoria Street, 
S.W.i, and is under the direction of Mr. R. G. .Stapl<‘- 
don, advisory botanist of University College, Aberyst- 
wyth, who for some time has been actively associated 
with the work of the Food Production Department at 
headquarters. In declaring the station open, Mr. Prothero 
expressed the hope that in years to come there w-ould 
be associated with it an Institute of Applied Botany, 
which would be of great service to agriculture. 

An interesting and important report of the Nitrate 
Supply Ccmimittee (appointed by the United States 
Secretary of W®*") I® siunmarised in Science for Sep- 
tember 14I The chief recommendations made are as 
fcdlows That txmt of the 4,000,000!. nitrate supply 
appropriation the following sums be made available for 
the purposes indica;^ 600,000!. to he used in 

bulloing a synthetic ammonia plant (best in south-west 
Virginia or a oontiguoua region), contingent upon the 
completfon of satisfactory negotiations with the 
General Chemical Co. for the rights to use its syn- 
thetic ammonia procese; 130,000!. to be placed at 
the di^osal of the War Department for building a 
plant for the oxidation of ammonia to nitric acid and 
^ncentrating the latter ; (3) 40,000!. to be allotted to 
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experimentation in the , industrial development of the 
Bucher process for the production of sodium cyanide 
and ammonia, contingent upon a satisfactory arrange^ 
ment beiiig made with the Nitrogen Products Co.; 
(4) 2o,oool. to be made available for the active prose- 
cution of investigaticms into processes for the indus- 
trial production of such nitrogen compounds as are 
required in the manufacture of explosives and fer- 
tilisers. The committee further recommends that the 
War Department proceed with the construction of the 
plants mentioned under (i) and (2)^above at the earliest 
practicable date, that the Government promote the 
installation of by-product coke-ovens in order to in- 
crease the production of ammonia and toluol, and that 
a decision regarding the more extensive installation of 
nitrogen processes be postponed until the plants now 
recommended arc in operation. The committee is of 
opinion that the immediate accumulation and per- 
manent maintenance of a reserve of Chile saltpetre of 
not fewer than 500,000 tons is a measure urgently 
necessary. 

We learn from Science that upon the recommenda- 
tion of the U.S. National Research Council Dr. A. 
Trowbridge, of Princeton University, and Prof. T. 
Lyman, of Harvard Uniyersity, have received com- 
missions in the Signal Corps, U.S. A., for work in 
sound-ranging. They have sailed for France to inves- 
tigate conditions at the front in this subject. The 
sound-ranging service which will be developed under 
their direction will utilise in the near future more than 
fifty men. A meteorological service has been organised 
under the Signal Corps, U.S. A., in which about one 
hundred physicists and engineers will be engaged in 
aerological observational work under the direction of 
Dr. W. H. Blair, of the U.S. Weq,ther Bureau, who 
has sailed for France to investigate conditions abroad. 
Forecasting work for the American Exp<>ditionary 
Force in France will be in charge of Mr. E. H. Bowie, 
of the U.S. Weather Bureau. Prof. C. E. Menden- 
hall, of the University of Wisconsin^ "has been placed 
in charge of the development of aeronautical instru- 
ments. All the work of thesq services, sound-ranging, 
meteorology, and aeronautical instruments, is included 
within the scope of the Science and Research Division 
of the Signal Corps, which, in accordance with a 
recent order of the chief signal officer, has been estab- 
lished and placed under the direction of the National 
Research Council, of which Major R. A. Millilcan is 
the executive officer. The 'functions of this division 
of the Signal Corps are twofold, namely ; (i) to furnish 
personnel of the research sort to the other divisions 
when the situation warrants the assignment of men 
of this type to these divisions, and (2) to have a per- 
sonnel of its own which maintains intimate contact 
with all research and development work in other divi- 
sions, and distributes research problems to vuniversi W, ' 
industrial, and governmental research lattbratories with 
which it is associated. Similar, though in some cases 
less formal, relations have been established with oth^ 
technical bureaux of the War and Navy Departments^ 
Upon request of the French High Commission a num- 
ber of American physicists and chemists are being 
sent to France to assist in various war probjeihs in 
whidh technically trained men are needed. Upon the 
recommendation of the National / Research Coundlv 
Prof. R. W. Wood, of Johns' Hopkins University, 
Prof. E. Bartow, of the University of Illinois, Prof. 
R. Stevenson, of the College of the City of New York, 
and other men of science are receiving commissions 
in this connection, and a number of them Irfivc already 
sailed for France. 

The Committee of the Loutreuil Foundation has 
ported to the Paris Academy of Sciences (Goih^fes 
rendus, October 22) that it has recommended the fol- 
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lowing grants: — ^The National Natural History 
Museum, 3000 francs to Prof. Louis Roule for assist- 
ance in his researches on the migrations of^ the ' Sal- 
monidsB. Central Council of the Observatories ; 8000 
francs to the. Observatory of Lyons for the installation 
of a telephone line ; 1500 francs to Henry Bourget, 
director of the Marseilles Observatory, for assisting in 
the publication of the Journal des Observateurs. Ecole 
Poly technique; 1000 francs to Prof. A. Colson for his 
physico-chemical researches on the theory of solutions. 
National Veterinary College of Lyons r 5000 francs for 
the installation of radiological apparatus; 350 francs 
to Prof. Charles Porcher for the purchase of appa- 
ratus for researches on milk. National Veterinary 
College of Toulouse ; 5000 francs for the purchase of 
a projection apparatus capable of utilising kinemato- 
graphic films. Conservatoire des .\rts et Metiers r 
5000 francs to Prof. L4on Guillet for the organisation 
of a metallographic laborator^^ In reply to demands 
addressed direct : 5000 francs to Charles Alluaud and 
R. Jeannel; 1000 francs to Henri Blondel; 5000 francs 
to the Institute of Hydrology and Climatology; 2000 
francs to R. Ledoux-Lebard and A. Dauvillier for their 
X-ray researches; 2000 francs to A. Paillot, for the 
purchase of material required for bacteriological re- 
searches; 1000 francs to J. de Th^zac; and 3000 francs 
to Albert Portev^n and Marcel Garvin. Tbe grants 
proposed amount to 47,850 francs, and the committee 
considers it necessary tp carry forward a large balance, 
in view of probable demands at the close of the war. 

Prof. J. A. Fleming will deliver a Christmas course 
of six illustrated lectures (adapted to a juvenile audi- 
tory) at the Royal Institution, on “ Our Useful Ser- 
vants : Magnetism and Electricity.” 

A GENERAL meeting of the Geological Physics Society 
will be held in the rooms of the Geological Society, 
Burlington House, on Wednesday, November 28, at 
3.30 p.m., at which a lecture will be delivered by Mr. C. 
Carus-Wilson on “Theories and Problems relating to 
Musical Sands,” illustrated by experiments. The 
meeting will be open to visitors. 

The Thomas Hawksley lecture, 1917, of the Insti- 
tution; of Mechanical Engineers wdll be delivered at 
six o^lock on Friday,' November 30, in the hall of the 
Institution of Civil Engineers, Great George Street, 
Westminster, by Capt. H. R. Sankey, who will take 
as his subject “ Heat Engines.” An invitation is given 
to visitors. 

At a meeting o. the Chemical Society held on 
Nbvember 15 the following exhibits were shown « — 
Laboratory glass apparatus and specimens of cbem- 
icals, by Messrs. Baird and Tatlock; laboratory ware, 
by Messrs. Doulton and Co., and by the Royal Wor- 
cester Porcelain Co. j specimens of dyes used in the 
dqthing of the Armies of the AlUes, and medicinal 
agents and anti$»tics, by Messrs. Levinstein, Ltd.; 
;^alances and weights,, by Mr. L. Oertling ; and labora- 
tory glass apparatus, by Messrs. Wood Bros. Glass 
Co., Ltd. 

As the subject of the me(^ric system was very fully 
discussed at the Institution of Civil Engineers in <ihe 
cariy pdrt of the year, especially from the point 
of view of the relative merits of that system and the 
British, it may be wall to state that the main object 
of the ^cussion to be held at the Institution of Elec- 
trical Engineers on December 13 is to consider the 
effect on 'the British electrical trade of the introduction 
of the metric sjfstem at the present time, espe- 
cially in those markets in which the British system 
is at present in vogue, with the view of determining 
whether the compulsory introduction of metriem 
measures should be pressM for or resisted. It is hoped 
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thait it may be found possible <to take steps after the 
discussion to obtain some authbritative pronouncemeri't 
on the matter from ithe trade as a' whole that will- put 
an end to the present hesitating and unsatisfactory 
attitude towards the question. 

• 

Wk regret to record the death of Mr. Wilson Noble 
on October 31, at sixty-two years of age. Mr. Wilson 
Noble was a fellow of Trinity College, Cambridge.- 
From 1886 to 1895 he was Conservative M.P. for 
Hastings. He devoted much of his time to electrical 
investigations, particularly in connection with X-rays, 
and having a very fully equipped laboratory was able 
to render great service in the medical applications of 
radiography in -the early days of the discovery. He 
held the position of president of the Rontgen Society 
in 1900, and was the authot* of some important papers 
on X-ray technique. 

News has been received of the sudden death last 
week, at fifty-nine years of age, of Prof. Emile Durk- 
heim, the distinguished philosopher and sociologist, 
editor of the Annie Soctologique , and professor of 
pedagogics at the Sorbonne. The loss of. his only son, 
a young philosopher of great promi^, in the, fighting 
at Salonica at the end of 1915, and' a long uncertainty 
as to his fate, had visibly affected Prof. Durkheim’s 
health, but he was able to continue His courses to the 
end of the scholastic year. In November, 1916, a 
nervous breakdown obliged him to discontinue his 
work, and in spite of temporary improvements he never 
recovered. 

2ND Lieut. L. P. Sidney, whose death, at twenty- 
four years of age, is .reported in the Times, was an 
observer in the Royal Flying Corps. He was the son 
of Mr. L. P. Sidney, assistant secretary of the Iron 
and Steel Institute,* and studied for a* time at the 
National Physical I^aboratory; Teddington, in the en- 
gineering department under Dr. Stanton, and in the 
metallurgical department under Dr. Rosenhain. On 
leaving Teddington 'he spent a year in iron and steel 
analysis with Mr. F. W. Harbord, and when the war 
broke out he’ was in the service of Messrs. Bell 
Brothers, Middlesbrough, as metallurgist. 

We learn from Science that Mr. J. Y. Bergen, 
author of several well-known text-books of botany and 
physics, died at his home in Cambridge, Mass., on 
October 10, at sixty-six . years of age. In 1887 Mr. 
Bergen became teacher of physics in the Boston Latin 
School, and later for many years he was instructor 
in biology in the Boston English High School. In 
collaboration wdth Prof. E. H. Hall, of Harvard 
University* he was the author of Text-book of 
Physics,” which has passed through several editions. 
He was also the author of ‘‘Elements of Botany,” 

*‘ Essentials of Botany,” and “ Foundations of Botany,” 
including a condensed flora for school use. Other 
successful' text-books with special adaptation for 
schools of particular grades of scientific e^uipihei^ 
were prepared by Mr. Bergen in collaboration with , 
Dr. O. W. Caldwell and Prof. Ei. M. Davis.' 

The inaugural lecture ih*connection with the George 
Herdman chair of geology at the. University of Liver- 
pool was delivered by rrof. . P. G. H. Boswell on, 
Friday last, November 16. In a short introductory 
address, the Vice-Qiancellor (Sir Alfred . Dale), 
who presided, remarked that many of the Uni- ' 
versity chairs were memorials of those who 
had done their work or who.se work was nearly, 
done, but the chair they were now inaugurating 
was one established in memory of youth, and of a 
work that was just begun. It had been established 
^..Prof. and Mrs. Herdman in memory »pf their son, 
ifShSorj^ Andrew Herdman, who fell rdthef'more thkn a 
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year and a half ago in France. He was young, and an 
undergraduate at Cambridge. But he had already 
given something more than mere promise, and older 
men who knew him regarded him as one who not only 
would maintain, but also might possibly increase, the 
honours he had inherited with his name. — The subject 
of Prof. Boswell’s lecture was ‘‘Sands: considered 
Geologically and Industrially under War Conditions.” 

Sir W. T. Thiselton-Dyer has presented to the 
library of the Royaj Botanic Gardens, Ij^ew, a collec- 
tion of about a hundred :personal letters addressed to 
him bv Charles Darvrin between the years 1873 and 
1881. Those of more general interest have been already 
published.. In one he writes, ‘‘It is a dreadful evil 
to be so ignorant of botany as I am,” and many of 
them contain allusions to experiments and discoveries 
of the utmost interest. These letters constitute a very 
valuable addition to the now extensive collection of 
original documents to the Kew Library. 

We learn from Kew Bulletin, No. 6, that the island 
of Ascension has suddenly been clothed with verdure, 
a grass^ Ettneapogon mollis, having appeared in great 
abundance on the lower parts of the island. The 
account is illustrated by a photograph showing men 
cutting a luxuriant crop of the grass, which has con- 
verted what Sir Joseph Hooker described as a 
‘‘ scorched mass of volcanic matter, in part resembling 
bottle-glass and in part coke and cinders,” into a com- 
parative paradise. The grass, which is apparently an 
annual, has not been reported from the island before, 
but is a native of tropical Africa, and seeds may have 
reached the island through the agency of birds, or 
have been wind-borne. It appeared after some good 
showers, rain behjg of very rare occurrence in Ascen- 
sion. 

During the present war more use has been made 
of electrical treatment than at any previous time. 
Cases that are seliJom or never seen in -times of peace, 
such as shell-shock and trench-foot, are receiving their 
trial of electric treatment, as well as neurasthenia, and 
various neuroses, so that more detailed information 
of the value of this form of -treatment will be obtained. 
Cases of nerve injury are also numerous, and much 
experience is being obtained of the uses of electricity 
in their diagnosis and treatment. The Archives of 
Radiology and Electrotherapy proposes to publish re- 
ports from the electrical departmen-ts of various war 
hospitals, and in the October number (vol. xxii.. 
No. 5) an account is given by Lieut. Burke 
of that of the Horton War Hospital, Epsom. The 
report of the Radium Institute .of work from January, 
1915, to December, 1916, is also included. Of 580 
cases of cancerous disease treated (excluding rodent 
ulcer) twenty-six were apparently cured. 

The West Indian colonies, in common with the rest 
of the world, have their bread problem. How this 
is to be met is the. subject of an official inquiry, and 
pti interim report of the British Guiana Flour Substi- 
tutes Committee, published in the Bulletin of the 
Department ' of Agricukure, Trinidad and Tobago 
(vol. xvi., part 2), indicates the lines upon which action 
can be most usefully taken. Analyses collated by the 
committee show that the products of tropical origin 
which most nearly approach wheat flqur in food value 
ore rice, guinea-corn, and maize. . These materials 
can be employed alone bnly in the preparation of cakes; 
Without wheat flour they do no* give a satisfactory 
bread; Other products of relatively higher starch coni 
tent which are of local origin, e.g. cassava, sweet 
p(^atoeS, tannias, and eddoes, can also be employed in 
this way^ but they yield an article of lower food value 
and wider nutrient ratio. It is possible, however, by 
'the addition of a proportion of meal obtainable from 
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locally grown pulses, e.g, pigcon-peas, black-eye peas, 
lima, and bonavist beans, to bring the nutrient ratio 
of these more starchy products up to the desired 
standard. Action upon these lines is ^ recommended, 
and a proposal is put forward for the establishment of a 
factory, or factories, for converting the locally grown 
raw materials into non-perishable and marketable pro- 
ducts. The same number of the bulletin contains also 
papers by Mr. R. O. Williams and Mr. H. Meaden, 
in which more detailed information on the various 
suggested flour substitutes is given. 

Since the war began it. has become apparent that the 
resources of -the Empire in food and raw materials have 
not hitherto been used to meet the needs of the Empire 
itself to anything like the extent that is desirable. 
Rice is a striking example of this state of things. 
Thus India, which produces (principally from Burma) 
about 40 per cent, of the world’s exportable surplus 
of rice, distributed its exports in 1913-14 in the follow'- 
ing proportions : to British countries 42-6 per cent., 
to foreign countries ^^7-4 per cent. The gross imports 
into the British Empire were little less than the total 
exports of rice from India, so that it would be quite 
possible to find a market within the Empire for nearly 
all the rice India can spare for export. While this 
country occupied a relatively unimportant position as a 
direct importer of ricx; from India, it imported con- 
siderable quantities of rice from Holland and Ger- 
many, which had been first exported from India to 
those countries, and, after being milled and polished 
there, had been re-exported to England. It is clear 
that there is much leeway to make up in the way of 
developing inter-imperial trade in food and raw mate- 
rials. ^ In the new number of the Bulletin of the 
Imperial Institute is published an exhaustive article 
on the “Production and Usts of Rice” (British litera- 
ture on which subject has hitherto been practically 
non-existent), which, it is hcrned, will assist in that 
direction. It gives precise information as to the pre- 
sent production of nee throughout the world and the 
demand for this grain within the Empire, the general 
* tendencies of the trade, the directions in which markets 
should be sought, and various uses to which rice is 
freely applied in certain countries, though not, as 
yet, within the Empire. 

In a paper on the testing and standardisation of 
motor fuel, read at the Institution of Petroleum Tech- 
nologists on October 16, Mr. E. L. Lomax described an 
imprpvement of the Engler process for determining 
the degree of volatility of motor fuels. The method 
consists essentially in the adaptation of a jacketed 
dephlegmator column to the usual apparatus, and is 
designed to give results similar to those obtained by 
the original method of distillation, but with greater 
rapidity and easier manipulation. In connection with 
this 'subject attention is directed to the gradual 
change in the composition of motor-spirits correspond- 
ing with 'the development of motor engines during the 
last decade. Whereas formerly the average proportion 
of these spirits volatile below 10?)® C, was about 60 
to 70 per cent., it is now only about 20 to 40 per cent., 
with a correspondingly ^eater proportion of higher 
boiling hydrocarbons. This is iihiportant, since iti 
means that motor engines have been so improved that 
they can utilise more of the heavier fractions of 
petroleum than formerly; the present-day automobile 
engine will run quite well on spirit which would have; 
given much, trotmle with the engine of ^rlier .days. ’ 
It is for motor engineers to see that the endine of the 
future will run well on even a less volatile niixture 
than that now employed. The worid’s supply of 
petroleum products suitable for usb in internal-combus- 
tion engines is strictly limited, and development -OU - 
the lines indicated is one of the means by which tlM 

NO. 2508/ VOL. 100] ' \ 


petroleum industry may be enabled to meet the grow- 
ing demands. At the present time, it is a waste of 
valuable products to use spirit' Containing, an unduly 
large percentage of the more volatile compounds for 
road and water vehicles, as these light fractions assist 
the vaporisation of heavier hydrocarbons which are not 
by themselves satisfactory fuels for internal-combustion 
^engines, but which can be used for the purpose when 
mixed with the lighter fractions. Thus utilised, they 
! serve greatly to increase the available supplies of motor 
; fueb 

f Although the calls made on the services of the 
National Physical Laboratory for work connected with 
the war during the past two years have been excep- 
tionally heavy, the appearance of vol. xiii. of the 
Collected Researches of the Laboratory shows that 
research work has not been neglected. The volume 
extends to 300 pages, and includes researches from the 
Froude tank, the engineering, metallurgical, optical, 
and magnetic departmemts. More than half the total 
number deal with optical questions of vital importance 
to the instrument.maker. Some of these describe new 
methods which instrument-makers have already 
adopted, while others provide material for future use. 
A paper on tests of fuel oils made for the Royal Com- 
mission on Oil Fuels by Messrs. Pannel and Higgins 
appears not to have been published previously. It deals 
with the flo^ of Mexican, Texas, Trinidad, and Scotch 
shale oils, and of mixtures of them through pipes of 
various diameters, and shows that -the pressure head 
necessary -to give a prescribed flow can be determined 
by the expression which has been shown to hold for 
the .flow of water or air through pipes of different 
diameters. The viscosities, densities, and flash points 
of the above oils, and of Borneo, Persian, and Kim- 
mqridge shale oils, and of their mixtures, were also 
investigated, and the advantages df certain mixtufe*s 
are pointed out. 

La Nature for October 27 gives some particulars 
of the Institute of Applied Hydraulics which has re- 
cently been inaugurated by the University of Padua. 
The new institute is situate at Stra, on the Padua- 
Venice tram route. A villa has been taken and con- 
verted into laboratories, which are provided with the 
usual equipment, lecture-rooms, etc. . Facing the build- 
ing is a long canal, which has been transformed into 
an experimental tank, along which runs the electric- 
ally driven carriage. The tank is 200 metres long, 
1075 nietres wide at the surface, and 3-5 metres deep. 
.Researches have already been carried out in the tank 
on the flow of water in tubes of various cross-sections 
and diameters under constant or slowly varying pres- 
sures, the motion of water in forced oohduits such as are 
used in hydraulic plants, and so on. A tower specially 
erected near the main building produces a head of 
wdter for experimental purposes, e.g. determining the 
influence of change of shaj^ of pipe and the nature 
0f its walls, and the strength of materials used in 
strui^ural work. Investigations are at present in hand 
on 'the^yalue of the instruments used for measuring flow, 
such ai Pitot tubes and the Woltmann mill, and the 
influence of their length, depth of immersion, etc., on 
the accuracy of measurement. The new Hydro-tech- 
niCal institute will publish a. bulletin periodically 
setting forth researches undertaken, together with the 
.results attained. The institute will also keep in close 
touch with the Hydrographic Department at Venice, 
and thus be able to supply any information required 
bearing on the -protection of that city from floods and 
the study of the lagoons along the Adriatic. 

The whirling of shafts has occupied the attention of 
many engineers .during recent y^rs, and a series of 
articles by Mr. H. A. VVebb, . which appears in Engineer- 
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ing for November 2, 9, and 16, will ibe read with in- 
terest, as it forms a valuable contribution to our know- 
ledge of this subject. Mr. Webb hasV evolved a graphical 
method of solution for non-cylindrical shafts, in which 
a graph of V I /tv is drawn for the shaft, w bein^ the 
w^ght per unit length, and I the monfient of inertia of 
the section in bending. The whirling speed can then 
be estimated roughly from a set of t3^ical curves, 
included in the paper, or can be calculate by employ* 
ing graphically Mr. Webb’s two formulae. For the 
purpose of checking the new method, a number of 
new solutions has been found by rigorous mathematics. 
These cases include a cylindrical shaft, a solid shaft 
consisting of one or more conical pieces, a hollow shaft 
with all Its weight in the rim, and consisting of one 
or more conical pieces,, and a solid shaft the meridian 
curve of which consists of one or more parabolic arcs, 
all of them, produced if necessary, touching the axis. 
For all cases the agreement is remarkably close, 
and shows that the new graphical method is valid if 
(maximum value of Iw) /(minimum value of Iw) is 
less than 40,000, which limit probably includes all 
shafts likely to be required in practice.^ Mr. Webb’s 
me^od is based on a hitherto unpublished approxi- 
mate method of attacking the genera! problem devised 
by Mr. W. H. BarHng some years ago. Mr. Barling’s 
hypothesis is that there is no transference of energy 
between consecutive elements of the shaft, and it gives 
correct results for cylindrical shafts. 

Messrs. J. M. Dent and Sons, Ltd., will shortly 
publish “A Complete System of Nursing,” by Miss 
A. M. Ashdown. It is claimed for the work that it 
will contain all the practical information whi9h a 
nurse may require during her training and in qctual 
practice. 

I Messrs. Du^au.»and Co., Ltd., 37 Soho Square, 
W.i, have just issued a valuable and interesting cata- 
logue (No. 69, November) of more than 1600 works 
on Botany (Phanerogams and Cryptogams), 2k>ology 
(Vertebrates and Invertebrates), Herbals, Gardening, 
and Agriculture. Many of the books offered for sale 
are rare, and a considerable proportion, being of 
foreign origin, are difficult to obtain in a new condi- 
tion at present. The catalogue should be of service 
to many of our readers. 

In the ^icle on “Ferro-Concrete Ships” which ap- 
peared in last week’s Nature, it should have been 
stated that we 'were indebted to Engineering for the 
blocks with which the article was illustrated. 


OUR ASTRONOMICAL COLUMN. 

Orbits of Comets! — ^The orbits of three comets are: 
discussed by S. f^ura in Annales de VObserddtpire 
Astronomique de Tokyo, tome v., part 3. (1) Comet 

1827 II. was discovered by Pons on June 20, 1827, 
and observed by him for a month; Pons used a ring 
micrometer, and his observations show rather Istrge 
residuals. The definitive orbit is as follows:-**.- 

T «» 1827 June 7*192422 GM.T. 

« = 19* 18' 56*12'''! 

Q, “3«7* 39^ 3967'' [1827*0 

/ —136'* 26' H'OO j 
log 7 =9*9067087 
log e •»9'97749*5 

Period=63’83 years ; 7 

The period is considered to lie between fifty-hltte ahd^ 
sixty-nine years. The orbit of the comet of j<oo shovrs > 
a distant resemblance, but identity is impiropablev ^ f 
, (2) The comet of 1132 was observecl in Japan, Oh 
October 5, 7, and 9; its motion was exJbetnbiy i'apidj | 
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100® being described in four days. The following 
orbit is deduced : — 

T=»ii32 August 30*20 G.M.T. 

® = 114 * 3 °) 

^^, = 201*1° }•II32*0 

* t = 106*4° j 

log 7 =9*8666 

These elements indicate a near approach to the 
earth, the distance being 0-045 October 7. This 
comet was also observed in China and Europe, but 
the positions are less precisely defined than in- the 
Japanese record. 

(3) The comet of 1240 was observed with consider- 
able precision in Japan; it passed close to Jupiter, 
and the head was stated to be “as big as Venus.” 
The following orbit is deduced from the Japanese and 
Chinese * observations : — 

T = 1240 January 21*06 G.M.T. 

«=33*3n 

^1= 124*5= [-.1240*0 

f 75’4V 
log j? =9*8246 

The minimum distance from the earth was 0-36 on 
February 2. The orbit somewhat resembles that of 
comet 1863 IV. 

The Iron Arc as a Source 01* Standard Wave- 
lengths. — Previous investigations have shown that the 
wave-lengths of many of the lines in the spectrum of 
the iron arc, which is in such frequent use as a source 
of standard wave-lengths, are subject to variations 
depending upon proximity to the electrodes. The pos- 
sible elimination of this “pole-effect” has been the 
subject of ah important investigation by Messrs. St. 
John and Babcock {Astrophysical Journal, vol. xlvi., 
p. 138). It has been shown that the effect disappears 
m tne case of the Pfund arc in vacuo, and becomes 
negligible in a narrow central zone of the same type 
of arc in air when the negative pole is of carbon. 
The former, however, is not a convenient everyday 
source, and the latter is lacking in intensity. The 
practical outcome of the extensive experiments is to ‘ 
show that a Pfund arc, with both poles of iron, may be 
relied upon to give the “ fundamental ” wave-lengths of 
even the most sensitive lines, if the length of me arc 
be not less than 8 mm. and the current not more 
than s amperes ; under these conditions a horizontal 
zone near the centre at least mm. wide may be u^d 
p^ith safety. This arc also has the advantage of giving 
sharply defined lines, and uniformity in the relative 
intensities. The investigation has shown that the pole 
effect has not 'been entirely eliminated in the case of 
the adopted international standards, and that certain 
supposed anomalous displacements of iron lines in the 
sun become normal when the fundamental wave- 
lengths of such lines are used for comparison. 

Cape Observatory Report. — ^The report of his 
Majesty’s Astronomer at the Cape of Good Hope for 
1916 has been received. Besides work of a more or 
less routine character, we note that a new programme 
of obseryaiibns* of close circumpolar stars with the 
reversible transit-circle has 'been undertaken, with 
special reference to the determination of the constant 
of fdierration. Mr. J. Vodte has completed his series 
of observations for stellar parallaxes by means of right 
ascension measpres, and has also made observations 
of double stars. The programme *of observations for 
ra^l velocities Of stars with the 'Victoria telesoope and 
four-prism spectrograph was completed before the end 
of the year, and experiments with a s ho rter camera 
are In progress with a view to the ext^ion of the 
Obseryettions to fainter stars. Photograph's of the sun, 
intended to suf^Iement the Greenwich series, were 
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obtained on 333 days; when possible, duplicates w^’e 
. taken at short intervals for the detection of spots of 
brief duration. In addition to the usual system of tele- 
graphic time-sianals, arrangements have been com- 
pleted for the daily transmission of a wireless signal 
for the use of shipping in South African waters. * 

THE CLASSIFICATION OF THE 
BRITTLE^STARS.^ 

T he Ophiuroidea have long presented a problem 
to the systematist, and its solution was not ad- 
vanced when the palaeontologist joined the neontologist 
in council. The reason is twofold : the modern repre- 
sentatives of this Echinoderpi class differ little in 
great points, but greatly in little points; the Palaeozoic 
representatives, which do differ much, and should 
throw light on the origins of orders, are so preserved 
as to be difficult of interpretation. Twenty-five years 
ago Mr. Jeffrey Bell divided the recent forms accord- 
ing as they could only move the arms horizontally or 
could also coil them vertically, the latter being re- 
garded as more primitive. Dr. J. W. Gregory ex- 
tended this system by adding an order for those yet 
more primitive forms in which the arm-bones still con- 
sisted of the original paired elements. It was early 
pointed out that these divisions represented successive 
grades rather than divergent orders; but doubt has 
since been cast even on their correspondence with 
reality by the observations of Schondorf, Sollas, Mor- 
tensen, and Spencer on the older fossils and on the 
crucial genus Ophioteresis. Now a voice from the 
East complains : “ I found the classifications very un- 
satisfactory. Indeed, their imperfections became a haunt 
to me.” From a study of recent genera, Mr. Matsu- 
iroto infers that in respect to both mouth-frame and 
arm-bones the forms which can only move their arms 
horizontally are more primitive than those which can 
coil them vertically. He therefore rejects any system 
based mainly on the joint-faces, and puts forward a 
classification of his own. 

The difficulty presented by the Palaeozoic forms'-^ is 
evaded by separating them as a sub-class : Gigophiu- 
roida. Since this a^its no genera with ventral arm- 
plates it cannot quite correspond with the Palophiurse 
(Haeckel), but its difference from the Protophiuroidea 
(Sollas) is not obvious. Neither is it clear whether the 
author would regard the GBgophiuroida as a non- 
persistent group parallel to bom Asteroidea and Ophiu- 
roidea, or whether he would bring it into the ancestry 
of modern brittle-stars. 

All normal Ophiuroidea with the ventral surface of 
the arms covered by plates are constituted a sub-Hass 
Myophiuroida. Its Palaeozoic representatives have no 
distinct plates in the skin of the central disc, the 
mouth-frames are slender, dorsal arm-plates are absent 
or incipient, ventral arm-plates are small and depressed 
below the projecting edges of the side plates. Among 
recent forms it is the Ophiomyxinae that come nearest 
to this condition, but it is also approached by those 
Ophiacanthidae in which the arms are only flexible 
horizontally. From the Ophiomyxidee Kir. Matsumoto' 
derives all the Trichasteridas and GorgonocephalidEe, 
and separates the three families as an order Phryno- 
phiurida. 

From the early Ophiacanthidae are supposed to spring 
all the other Ophiuroids, diverging .^long three fines. 
The first of these passes, through those Ophiacanthidae 
which can coil the arms vertically, to the HemkUi^- 
alidae ; and these two families^ compose the order Lsemo. 
phiurida^lllllThe two other lines never attain- vertical 

1 ** A Mdnogn^ of Topontio Ophiiiroidte, wrmgtd according to a New 
ClaMincatioD.'^ By Htkoshichir»Mat«umoto. Jonrn. Col). Science. 1 'okyo, 
vol. xxxvHi., Article e. Pp. 406+911 platet. (University, Tokyo, 31, 
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coiling. From one another they are distinguished m 
the articulation of. the radial shield and genital plate 
in the one case this is by a single ball-and-socket joint, 
in the other case by two condyles and sockets. The 
former Tine passes, through the Amphilepididse, to the 
Amphiuridae and Ophiotrichidse, and, since these two 
families have stout mouth-frames and teeth, the whole 
order is called Gnathophiurida. Along the other line 
arises a host of forms, divergent in structure and com- 
plex in relationship, which are grouped under five 
families : Ophiodermatidae, Ophiochitonidse, Ophio- 
comidae, Ophiolepididae, .'ind Ophioleucidae. 

Mr. Matsumoto ’s classification, being essentially 
phylogenetic, will have to be checked by the palaeonto- 
logist before it can be considered established. The 
niorphological bases, however,^ seem well selected and 
are well illustrated. F. A. B. 

ATMOSPHERIC POLLUTION. 

'pHE second report (1^15-16) of the Committee on 
Atmospheric Pollution, has just been issued 
the form of a supplement to the Lancet, the delay in 
its appearance being due to lack of funds. This diffi- 
culty has now been met by the receipt from the 
Department of Scientific and Industrial Research of a 
(Government grant, which provides the necessary 
equipment for collecting and analysing the smoke d^ 
posits at different centres. The work, moreover, has 
been given official approval and status by placing it 
under the control of the Meteorological Office, the 
committee being constituted as an advisory committee 
of that department. 

Owing to the depletion of the staffs, formerly 
collaborating in these investigations, certain stations 
have found it impossible to continue observations, so 
that the list for the year is curtailed. The general 
methods of analysis and tabulation ol results are, with 
slight modifications, those 'previously described in the 
former report (Nature, May 4, 1916, vol. xcvii., 
.p. 203). 

It is interesting to note from the point of view of 
fuel economy that the deposit for the year in the 
County of London alone, which consisted of matter 
derived from waste fuel in the form of smoke, amounted 
to 54,200 tonst 'The report adds that not only is it 
necessary to scrutinise carefully every source of waste, 
but it is equally necessary to conserve the health and 
physical energy of the people. From this point of view 
it refers to the fact that the average weight of air 
consumed per day by the adult human being is 30 lb., 
as compared with 7*2 lb. of solid food and water. 

In the section devoted to a discussion of results a 
comparisem is drawn between the total solids deposited 
in th§ six summer and the six winter months of 1915-16 
with the corresponding periods of 1914-15. Without 
reproducing details of the results it may suffice to say 
that in the lar^r number of centres there has been , 
an increase in the amount, a few centres in the Man- 
chester and Glasgow area showing a decrease in the 
winter months, while Birmingham Central, Bolton, 
Miilvem, Sheffield, and York show a diminution in the 
sunder months. Of the actual quantities, the mean 
monthly deposit in tons per square kilometre is tabu- 
lafiS foi' the different centres. It appears from this 
that Oldham has the distinction of showing the largest 
deposit of total solids, carbonaceous matter other than 
tar, and insoluble ash, while Glasgow occupies the 
highest place in ammonia, sulphates, and tar. Mal- 
vern shows the minimum d^osits in nearly every item. 
If there were the same fierce rivalry between towns 
as existed in medieval Italy, we might hope that 
Industrial centres might vie with Malvern in improv- 
ing their atmosphere. 

TTiere ^ms very little prospect of any such peaceful 



234 


NATURE 


[November 22, 19.17 


solution of the problem of smoUe pollution. Vet this 
problem in imlustrial and sanitary reconstruction will 
nave to be faced when peace comes, and for that reason 
it seems unfortunate that the I-ocal Government Board 
Committee on Smoke Abatement should have inde- 
finitely postponed its meetings on the outbreak of war. 

J. B. C. 

METEOROLOGICAL PERSISTENCE. 

T here is a special sense of appropriateness about 
the brochure entitled “Konstant auftretende 
secundare Maxima und Minima im dem Jahrlichen 
Verlauf der meteorologischen Erscheinungen,” by Dr. 
Eli Van Rijckevorsel, published as No. 102 of the 
•• Mededeelingen en V^handelingen ” of the Royal 
Meteorological Institute of the Netherlands. For the 
last dozen years the author has appeared to confine his 
published sdentific activity to tl^ subject of the per- 
sistence of secondary maxima and minima in annual 
meteorological phenomena, and this is his eleventh 
'Contribution on the same thesis, the last three of which 
have received the support of his national institute. 

A detailed comparison of the whole series of “ tracts ” 
would be necessary to enable us to dogmatise as to 
the validity of the author’s conclusions and the justi- 
fication of his persistence. There is no doubt, however, 
that even this eleventh article taken by itself is full 
of interesting points. A long series of seventy-two 
jfears’ barometric data from Christiania is dealt with 
m tw'o thirty-six-year portions, and also as to twenty- 
five years allocated to sun-spot maxima and twenty- 
five years to minima in the same period. From the 
sun-spot point of view, a similar process is applied 
to shorter periods from Nertchinsk and Innsbruck. 
The main part of the data, however, consists of daily 
sums from tliirt3^thr6e stations in the N. Hemisphere 
for periods ranging from ,, forty-three years at Hapa- 
randa to four at Honolulu and St. Vincent (Cape 
Verde). The stations are well distributed, five with a 
mean latitude of 67® and a range in longitude of 
nearly ioo° ; eight with mean latitude 52°, and with 
gaps in longitude of 120® for the Pacific and 90® for 
the Atlantic; nine with mean latitude 42®, and again 
a gap of 120® in longitude for the Pacjnc; and eleven 
with mean latitude 21® in which the Pacific gap is 
partly bridged by Honolulu. Some of the tables ap- 
pear to have had a decimal point omitted throughout, 
and the Honolulu table differs considerably from the 
others, but the principle of printing sums instead of 
means, when the periods vary considerably, seems to 
demand more explanation than the author has given, 
though this practice has probably been adopted and 
discussed in one of the ten earlier contributions which 
are not for the moment at hand. 

•An excellent series of plates shows the author’s idea 
of the variation with latitude and longitude of the 
secondary oscillations with which he is dealing, and 
there is also a comparison of the resulting oscillations 
from a fifty winters’ comparison of Greenwich baro- 
meter and thermometer, showing a mean lag of half 
a week from the barometric maximum to the tempera- 
ture minimum ; a similar comparison in diagrammatic 
form is given for Bucharest from a fifteen-year period. 

Altogether there would appear to be thirty-five 
oscillations in the year superposed on the ordinary 
single solar oscillation, but having regard to the classic 
case^ of the three “icemen,” now so. generally dis- < 
credited in this country, jt may be some time before 
Dr. Rijckevorsel obtains much enthusiastic support 
among us, for though the reality of the alternations 
of weather is undeniable, our* proverbial traditions 
■ .wyilriy all postulate, not the same, but different c6n- 
rdjUion.s on a fixed date. W. W. B. 
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THE SHORTAGE OF THE SUPPLY OF 
NON~PHOSPHORIC IRON OREA 

A LRE.vDV in the pre-war years the supplies of 
high-class haematite to the iron-smelting districts 
of Burupe trom the nearer sources were getting short, 
and the time was in sight when, tor iron ores low 
in phosphorus such us are required tor. the 

production of the “haematite grade” ot pig- 

iron Uemanded by those who make steel by 

the “acid” process, we shall have either to 

turn our attention to sources of supply which are less 
readily accessible, or so to improve metallurgical pro- 
cesses that, from ores which are abundant in closer 
proximity to the coaltields, trustworthy substitutes for 
“ Bessemer-grade ” acid ’steels can be economically pro- 
duced. The thesis advanced by the author of tnese 
Howard lectures is that, notwithstanding that the 
low-grade phosphoric ores ■ of the Englisn Jurassic 
rocks yield a pig-iron which for steel-making requires 
refining upon a basic hearth, in Britain the second 
of the two alternatives mentioned should be chosen. 

The subject-matter dealt with in the lectures was 
assembled under two neads. In the first of the lec- 
tures the author presented a conspectus of the various 
ironfields where ore production is in progress within 
the British Isles. In the second he passed in review 
the various orefields in foreign countries which, under 
pt*ace conditions, sent produce, either raw or semi- 
manufactured, from their iron mines to supply the 
British market. 

Within the British area there is a remarkable 
absence of any considerable concentration of iron ore 
among geological formations of pre-Carboniferous age. 
The non-phosphoric haematites of the Carboniferous 
Limestone district occur as veins and impregnations, 
and extend some little distance downwards among 
these older rocks, but in their distribution they are 
limited to a narrow belt of country which ranges 
north and south through the English Lake District and 
the Forest of Dean, and are probably of post-Carbon- 
iferous date. They are less regular in their distribu- 
tion, and therefore more expensive to exploit, than are 
the bedded ores associated with the Coal Measures 
or interstratified in thicker masses among the Jurassic 
rocks, and the shortage of home supplies of haematite 
has already long been felt. 

In former days clay-band and black-band ores, 
interstratified among the Coal Measures, afforded the 
main supply of English and Scottish iron, but when 
steersuperseded wrought-iron as the ordinary material 
for constructional engineering, economic conditions 
brought about the diminution of iron production from 
these ores, and though there lie in reserve more than 
thirty thousand million tons of such ore among our 
Coal Measures, that source of supply does not at pre- 
sent represent to our ironmasters a national asset 
which has any great iparketable value. 

Along the outcrop of the English Jurassic rocks be- 
tween the coast of Dorset and the Cleveland Hills 
there is nowhere any lack of low-grade iron ore. In 
the neighbourhood of the Humber it is the Lower Lias 
which carries the ore-bed, but generally the Middle 
Lias is the more prolific horizon. In Northampton- 
shire the great develooment of iron ore is in the basal 
mem^r of the Inferior Oolite series, and at Westbury, 
in Wiltshire, and throughout the southern counties, the 
most important development is in association with 
Corallian rocks. Just as the Carboniferous is the 
great repository of Great Britain’s fuel wealth, so the 
Jurassic is the bank which holds our fluid j^sorves of 
iron ore. The gilt-edged securities of ^Ivumbrian 
haematite are sound, but not unlimited In amount; 

1 Ab»traet of the Howard Lectures delivered before the Royal Society of 
Arts 'on April 3!^ ^d May 7 by Prof. W. G. Feamtides, Sorby Profersor of 
Geology in the Univeraity of Sheffield, 
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while the market for the vast quantities of the clay- 
band and black-band ores of the Coal Measures must 
needs be written off. Our engineers prefer the pro- 
duce of the haematite, but there is a shortage, and the 
price is therefore high. There is plenty of the low- 
grade phosphoric ore available and chea|). Surely it 
is not beyond the skill of our metallurgists to make 
use of it, and obtain from it a product which, on its 
merits, will overcome the prejudice of the British 
engineers. This is the only domestic solution of the 
problem of the home shortage of non-phosphoric iron 
ore.” 

Probably it has been realised by few that the total 
quantity of metallic iron obtained from iron ore 


brought by ship to Britain, ^lus the weight of metal 
imported in the semi-manufactured state, has for 
twenty years past been in excess . of the quantity 
smelted from ores wrought in British mines and 
quarries. Iron ore, as imported, is generally a fine, 
selected, high-percentage ore, but in the average of 
home ores the percentage of iron is compulsorily low, 
and the tendency is downwards, the average percentage 
of metallic iron contained in them having declined 
from 347 to 32*1 in the course, of the last twenty 
years. In the year 1913 the cost of turning sixtewi 
million ^s of British ore into 51 million tons of 
pig-iron fpis 17-1 million pounds, and the cost of turn- 
ing 7-4 million tons of imported ore ^lus. o-6 million 
tons of ‘‘purple ore,” a Small amouAt of scrap 
steel turnings and mill-cinder into 5-1 million tons of 
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pig-iron was fifteen million pounds, an advantage in 
favour of the foreign ore of 2 5 million pounds. The 
cost of the British ore at mine was 4*5 million pounds, 
and that of the foreign ore delivered at British ports 
seven million pounds, between which figures there is 
also a difference of 2*5 million pounds, so that the 
difference in cost of manufactured pig-iron made from 
home and from foreign ore is inconsiderable. 

In the pre-war years the demand for haematite 
among the ironmasters of the Rhineland was, as in 
Britain, on the increase, and in consequence the 
centre of gravity 01 the haematite supply showed sign.s 
of a gradual shifting southwards and eastwards. In 
the future, rising demand and heavier freights, due 
to increasing length of rail and sea passage, are likely 

to secure a con- 
tinuously upward 
trend in the price 
of hematite, and 
though the first 
call for it will 
surely remain with' 
the nation which 
wields the trident 
of sea supremacy, 
a time is coming 
when haematite 
obtained from 
scattered ore 
bodies will be un- 
able to compete 
against the large 
and cheaply 
worked bodies of 
phosphoric ores of 
regions more con- 
ven'fent to the 
coal. 

During the last 
decade many of 
those famous iron- 
ore bodies occur- 
ring in association 
with limestones 
equivalent in age 
to the upper part 
of the English 
Gault, which were 
opened up close to 
Bilbao, in north- 
ern Spain, early 
in the ’eighties, 
have become ex- 
hausted, and at 
the pre-war rate 
of depletion the 
known ore re- 
serves of that 
district could scarcely have lasted more than 
another score of years. Other valuable meta- 
somatic haematite masses have been discovered 
further to the westward, along the Pyrenean 
chain, and only wait for development until better 
nfteains of transport to seaboard are provided. In 
southern Spain the present century has ,STOn the be- 
ginning of active development of iron mining, and in 
me pre-war year an output equal to more than half 
that ,^from Bilbao was thence exported. 

The metasomatic haematites of Algeria, Tunis, and 
Morocco follow the foothills of the Atlas range. The 
well-known mass at Beni Saf promises to become ex- 
hausted if worked at pre-war rate for another half- 
dozen years,, but other, high-class ore bodies have been 
discovered along the line of the same unconformity. 
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wher€ Mesozoic sediments rest upon the ancient schists j miles in Luxembourg, and 308 square miles on the 
and gneisses, and are ready for exploitation wh'en ! French side. The “Grey Bed” ores from French 
railway facilities are provided. In Tunis the ores j IxMraine are almost perfectly self-fluxing in the blast- 
worked are often manganiferous, and some of them, j furnace, and yield a pig-iron particularly suitable for 
though apparently true haematites, carry more than j steel-making by the basic procesj. According to Ger- 
a trace of phosphorus. 

Haematite masses 
formerly worked on the 
island of Elba and on 
various of the Grecian 
islands in the i®gean 
Sea are either exhausted 
or likely to become ex- 
hausted, if quarrie4 at 
the pre-war rate, within 
the present generation. 

Produce from the 
Minette orefield of Lor- 


Germany, Belgium, or 
France before it reached 
Britain, and, in conse- 
quence, the great im- 
portance of this orefield 
as a source of supply to 
British markets is often 
overlooked. It - would 
appear that certainly far 
more than a million tons 
of metal brought into 
this country in each of 
several of the pre-war 
years might be traced 
back to a source pf 
origin in the bedded 
Jurassic scdiihents of 
Lorraine, For the 
smelting of each ton of 
this imported metal, 
probably at least three 
tons of ore and two tons 
of coal (from the Her-' 
cynian belt of coalfields) 
must have been con- 
sumed, and it therefore 
appears that for quantity 
of mineral mined to sup- 
ply the British market 
the area taken from 
F ranee by Germany 
since 1870 must have 
held a place equal to, if 
not in iront of, the iron- 
fields of Spain. T^ 
iron ore wrought in 
Lorraine occurs as a 
series of beds, inter- 
stratified among Alle- 
nian (Toarcian) shales 
and limestones, almost 
identical in age with the 
Northamptonshire iron 
ores. Tne outefop of 
the Minette formatioif 
extends from the 
southernmost tip of Bel- , Fio-a. 

gium through the * V 

borders of Luxembourg with Frahte and Germam Lor- in^n authorities, quite the best of the ore comes from 
raine, southwards at an average distance of about the deeper mines beneath the Briey plateaty||nd had 
three mUes inside the 1914 Oermou border as far as hot the German ironmasters been bound by ipeement 
Metz, ai^ crosses into France just east of Naiity, to cofiRinUe.^e pajmient of royalties to the owners of 

Of tlw& workable orefield about 160 square mifes minerals in Germain Lorraine and Luxembourg, they 
lie pn the German side of the border, fourteen sqUarc ' would have abandoned these workings in their own 
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country and smelted the bulk of their pig-iron from tectonic folding. Largest of all the ore bodies in 
the produce of the Briey mines. Since the late >^erica are those of the Mesabi range, which district 
’eighties, with the >perfecting of the basic process the is re^}on8ible for nearly two-thirds of. the total U.S.A. 
Lorraine district has established itself as the source of production. For magnitude of present output, as for 
the cheapest supply .of steel in Europe, and in the ^ross quantity of metal yielded in the past, the Lake 
pre-war year the output from it was not much short Superior region holds precedence over all the iron- 
of fifty million tons of ore. From German Lorraine fields of the world. The available reserves there are 
about 300 out of 2000 million tons, and from France enormous, and have beeti variously estimated at bc- 
about 200 out of ^000 million tons proved, are won. | tween 2000 and 3500 million tons, with a further 
•‘Truly, the Lorraine iron-ore district is an asset of 70,000 million tons of lower-grade specular material 
the highest national importance, and there can be no also in view. The Clinton oolitic ironstone of Silurian 
doubt that, when official Germany has allowed rumours age in the^eastern States has many features in common 

of her arrogant peace ternl^ to be bruited, the Indus- with the Minette series of Lorraine. It is worked 

trialists of the Rhineland are at one with the military extensively in the Birmingham district of Alabama, 
caste of Prussia m classing Briey and LongWy as and as a producer of basic pig-iron its importance is 
essential strategic points." ‘increasing rapidly. 

Despite their nearness to the ports of Britain, the The ironfields of the Overseas Empire are separated 
orefields of western France have not received from from home furnaces by distances too vast for it to be 

British ironmasters the attention they deserve, and more economical to bring so low-priced and bulky a com- 

than two-thirds of their produce was, in the pre-war . modity as iron ore to compete with the produce from 
years, exported to Germany. The ironstone formation ironfields in the European countries which have no 
there is of Upper Arenig (Llanvirnian) age, and soifte- cqal. In Canada, Australia, South Africa, New', 
what phosphoric in character. In the Normandy dis- Zealand, and India, iron is already being smelted at a 
trict, within sixty miles of the port of Caen, an ore cost less than it can be brought in from Europe, and 
reserve exceeding 200 million tons has been already in due course we may expect to see local iron indus- 
proved, and the output of the mines of that district tries^ develop, perhaps to such an extent that outlying 
IS expanding rapidly. The more southerly region north portions of the Empire may send manufactured or 
of the mouth of the Loire, in Anjou and Brittany, is semi-manufactured metal to supply the British market, 

as yet less well developed, but^ there is great hope of . 

discovery of abundant rich ores of quite similar type. Among the world’s great ironfields which are sup- 
Western France is dependent upon English coal for plying their raw material to the iron and steel indus- 
fuel, and it is argued that vessels carrying coal thither tries only those in which tl^ ore is to some extent 
should bring return cargoes of iron ore to British phosphoric have been able since the beginning of the 
blast-furnaces. present century to increase their output oh an extensive 

For the production of “ Swedish iron ” the mag- scale. The development of iron-mining in the various 

netite ores of central Sweden are generally selected by European countries’' and in America is shown on the 

hand, or, after crushing, are concentrated by the wet diagram. Fig. 3. . ' 

magnetic process and briquetted. The supply of non- The chief natural advantages which have enabled 
phosphoric magnetite in Sweden is very limitedj and this country to outbid foreign rivals in the overseas 
the immense magnetite lenticles of Norbotten, in L^- markets for non-phosphoric haematite are . the 
land, are of far greater importance to the Swedish native wealth of the home supply of fuel, 
export trade. The ore mass of Kiriinavaara is one and • the accident of geography which sited our 

of the largest in the world, and is more than five magnificent coalfieljds near the harbours of our 

miles long. In general, this, as also the other Lap- coasts. The high quality and cheapness of the 
land magnetite masses, carries a good deal of fluor- fuel have enabled this country to maintain the supre- 
apatite, and being very dense requires a strong coke macy of its inercaiTtile marine throughout the age of 
to carry its burden in the blast-furnace. For this steam, and this has ‘been the dominant factor in secur- 
reason,' and because the produce from the Lapland ing to our ironmasters their amijle haematite supplies, 
mines requires to be converted into steel by way of Meanwhile, the Germans, drawing the bulk of their 

the basic process, more than four-fifths of the ore ore supplies from deposits in closer proximity to their 

exported from Sweden has found its market in Ger- coalfields, have 'been able at very low prices to put on 
many and Belgium. the market steel which is sufficiently satisfactory made 

In Norway the ore masses associated with the from the Minette o^ps of Lorraine; and in the markets 
ancient schists are generally of lower grade than those of .the . world this product has largely supplanted the. 

of Sweden, and require to be crushed, conceifarated, lower grades of acid steel. British ironmasters, who’ 

and briquetted to make them suitable for export, and were the last to feel the pinch of haematite shortage, 
few of the mines have yet advanced to the producing ;hhve' foreseen Ijttle commercial advantage to ob- 
stage. From ' Sydvarahger, near the * shores of the taihed' by smelting the cheaper low-grade supplies of 
Arctic Ocean, on the borders of Russia with Norwegian honro f 4 ioS]phonc oresy, and have been reluctant either 
Lapland, crushed ore is being successfully cmicentrated to. redr^dnisc or to extend^, their works In order to 
and exported. Some hundred million tons of available compete for low-grade trade, and only for high-quality 
low-grade magnetite have been proved; there lying in tool and special alloy steels has the British Empire 
reserve. • continued to supply her former pcc^rtion of 'the 

Previous to. the war produce from the orefields. of worli^’s demands. Beaten in c^petiUbn for the non- 
North America affected the British itiarket rather as a pbo^honc htematite supplies, oiftly available from over- 
commercial competitor in outside! markets than as Mift seas, Germainy perfected the basic method of steel 
alternative source of suooly. Since the outbreak of i^fihing, ahd^ has (tertoinly made the best of the 
war, howev-er, the Brifish ’metal market, , in former hsihefipd supplies slw had at hand. America also has 
times largely supplied from the Orefields Of Lorraine, recognised that it is cheaper to work up ores which 
has had j^fcreplace its stock with steel and iron smelted are abundant and occur in, large masses in the neigh- 
in AmeriiWrrdm American ones. The “banded jasper;'" bourhood of existing transport routes, and most of her 
ironstone formations occur in the midst of Algo«kian recent steel works extmsions have adopted the basic 

and Archaean sediments in the region of the Great apen*heartli process of steel-making. It has paid both 

Lakes, and segregation of soecular iron ore in these Germany and America to adopt the basic process to 

formations has taken i^ace along belts deteimined by provide a bulk supply of steel, and it should be equally 
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profitable for this country to develof) a part of its 
steel-making practice along similar lines, and from 
home Jurassic ores to produce at least sufficient metal 
to take the place of the two or more million tons 
of semi-manufactured metal which until lately was 
imported from abroad. Probably in peace-time scarcely 
more than one-fifth of the total output of British pig- 
iron is applied to purposes which suitably refined 
basic iron could not serve.. , “ Does it not, therefore, 
seem that when labour again becomes available for the 
mining or ouarrying of nome ores, and for handling 
the relatively greater bulk as it passes through the 
furnaces, it will be sound policy here to adopt the 
basic process on such a scale that, even with expand- 
ing trade, it will become unnecessary to purchase from 
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Fi<i. 3.— Curve of iron-ore output of the United. Sutes and Europe. 

■ . 

abroad so large a quantity of ore, for the carriage^ of 
\vhich so great a p;ropGrtion of our mercantile shipping 
tonnage has in th^ past been employed ? ’’ 

Because of th 4 shot% sea passage, . the blast-furnaces 
near the western coalfields are likely to continue to 
bring ore from Spanish or Mediterranean ports, and 
to mfuiufacture haematite pig-iron therefrom. To the 
Cleveland and East Midland districts^ the orefields of , 
westefn France and Scandinavia are more convenient, 
and there are immense possibilities for the extension of 
tWe basic iron industry for the smelting of home., 
Jurasaif^ pres. This , latter development ms already 
5yell tii ft tn, and in Yorkshire, Lincolnidiire, Derby- 
" Ire, 'Bnd Nottinghamshire is proceeding rapidly. 

With five thousand million tons of ore ready for 
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quarrying or mining .within fifty miles of a region 
which holds at least fifty thousand million tons of 
the very best non-anthracrtic coal, there is no valid 
reason for the iron and steel industries of eastern 
England' to look forward except with confidence to 
the time when the price of overseas haematite becomes 
prohibitive.” 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — The professor of anatomy has, with the 
consent of the Vice-Chanc'ellpr, reappointed Dr. 
W. L. H. Duckworth, of Jesus College, to be senior 
demonstrator of anatomy for five years. 


A SILVER medal, which will be known as the Adami 
medal, in honour of Prof. J. G. Adami, F.R.S., is to 
be awarded annually in the department of pathology in 
Queen’s University, Belfast. The founder of the 
medal is Mr. J. H. Stirling, Belfast. 

In connection with the Students’ Section of the 
Institution of Electrical Engineers an address will be 
delivered to-morrow, November 23, at 7 o’clock, at the 
City and Guilds (Engineering) College, South Ken- 
sington, by Sir Oliver Lodge, on “ Astronomical Ap- 
plication of the Electrical Theory of Matter.” 

The Parliamentary correspondent of the Times states 
that the chances of the Education Bill passing into 
law this session have been materially improved. 
Mr. Fisher has in the last few days been in per- 
sonal conference with important bodies representing 
local education authorities with reference to the ad- 
ministrative clauses, of the Bill ; it i.s understood that 
their support may be counted on for its second 
reading. 

. The Maypole Dairy Company has given loool. to 
the governors of the Southall County j^hool to estab- 
lish a leaving scholarship in connection with the 
school, tenable at the Royal College of Science, Lon- 
don, and to be known as the ” Maypole Science 
Scholarship.” The headmaster of the school, Mr. S. 
Pollitt, recently appealed to local manufacturers for 
financial aid to establish such science scholarships, 
and the example of the Maypole Company, whose 
works are at Southall, will, it is hoj^d, be followed by 
other industrial enterprises in the district, so that the 
school may be able to take its part in meeting the 
need of the immediate future for highly trained tech- 
nical chemists and other experts in science. 

We / learn from Science that the Board 
of Regents of the University of Minnesota 
has ratified by a unanimous vote the per- 
manent agreement making the Mayo Foundation 
at Rochester the absolute property of the University, 
to be used perpetually -for higher medical education 
and research. Securities totalling 330,000!., represent- 
ing the fortunes of Drs. William J.^ and Charles 
Mayo, were turned over to the University. Expenses 
of the foundation will be paid by the Drs. Mayo until 
a fund of 400,000!. has accumulated. Thereafter the 
income from the fund will maintain it. The founda- 
tion has been affiliated with the University for two years, 
I which was agreed upon as a trial period. Under the 
I final agreement the headquarters of the foundation 
can be mgved from Rochester to another point in the 
State after twenty-eight years. 

• The report of the president of the University CoL. 
lege, Cork, for the year 1916-17 has been received. 
TTie number of students O'ttendtng the college during 
that -year was 486, as against 422 during 1915-16, and 
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three of the 486 were noK studying for the degrees 
of the National University, of which the Cork Univer- 
sity College is one of the eonstituent colleges. The 
report records that the city of Cork has made a grant 
of 150!. per annum to the college for the purpose of 
promoting the higher education of the working men 
of the city. Additions have been made to the physio- 
logical and pathological departments of the college to 
supply in some measure the accommodation for the 
largo number of students now entering the medical 
faculty. Further additions are urgently necessary as 
soon as funds permit of their being carried out. A com- 
prehensive list of books and papers published by mem- 
bers of the college staff during the session is printed 
at the end of . the report. 

A COPY of Section X., Higher Education, of the 
Handbook of the Education Committee of the County 
Council of the West Riding of Yorkshire has been 
received. It gives full particulars regarding the scholar- 
ships and exhibitions ofTered bv the committee for 
competition in 1918. The needs of every class of 
deserving student appear to be catered for. We notice 
among these numerous aids to the prosecution of 
higher education the county major scholarships, of the 
estimated value of 60Z. to 65!. per annum, to be held 
at universities, university colleges, „or other approved 
institutions; the county free studentships, covering 
tuition fees at the University of Leeds or the Univer- 
sity of Sheffield ; the county technological scholarships, 
value 60I. per annum, tenable for day courses or for 
combined day and evening courses at institutions 
where higher technical work is carried out; and county 
coal-mining exhibitions, covering tuition fees for full 
courses in coal-mining, or in electricity applied to 
mining, at the University of Leeds pr at the University 
of Sheffield. There are also scholarships for qualified 
women desirous of specialising in midwifery and nurs- 
ing, dairy work, horticulture, and other activities. 
Seccion iX. of the same part of the handbook will be 
published in its revised form next January ; meanwhile 
the committee has issued a circular summarising the 
particulars respecting scholarships .and grants available 
for persons intending in 1918 to adopt the teaching pro- 
fession. 

Among other papers included in the June issue of 
the 6'oMth African Journal of Science is one by the 
Rev. J. R. L. Kingon on native education in the 
Transkei, Mr. Kingon refers to the national import- 
ance of educating the native, and urges that the plain 
fact of the matter is that the natives are determined 
to have education, and will resort to private schools if 
they cannot get encouragement from* the authorities. 
More than sixty years of native education have prbduced 
a rich harvest and fully vindicated the efforts of pioneer 
workers in this field. A new situation has arisen in 
South Africa, the article points out, since the consum- 
mation of the Union. The responsibilities and dan^erf 
of the white men are greater, because of the mlllion.s 
of black men who are now subject to one central | 
Government. Hitherto in the Orange Free State, the 
Transvaal, and Natal little has been done to educate the J 
native. .Again, owing to a defective system, education 
in the Transkei, which is taken as a typical example, 
is almost wholly literary in character, though agricuL 
tural education is receiving attention apart from the 
schools. But for the, future, Mr. Kingon says, agri- 
cultural education must be given a large place in the 
schools; industrial education, at present* a scandal, 
must be developed, and facilities must be provided for 
commercial education. From his exnerien^ in Trans- 
kei, Mr. Kingon insists that the Introduction of a 
liberal and far-seeing policy of native education 
throughout the’ Union of South Africa wpuld secure 
the future progress and stabilitv of the Union. 
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i SOCIETIES AND ACADEMIES. 

I ... 

London. 

Itoyal Society, November 15. — Sir J. J. Thomson, 

! piv'Siuent, m tne ctiair. — E* E- T. ttinoe : A new gyro- 
j scopic phenomenon.— A. P. Laurie and C. Ranken ; In- 
vestigation into the imbibition exhibited by some 
siiellac derivatives. The paper deals with experiments 
, made on the substances obtained by boiling shellac 
j with carbonate of soda or borax. These solid sub- 
! stances, very similar in consistency to gutta-percha, 
i ate found to expand rapidly when placed in water. 
The control of the expansion by the addition of soluble 
salts is not the same as in the case of gelatine, since, 
at any rate in a large number of cases, it does not seem 
I to depend upon the nature of the salt, but simply upon 
! the strength of the solution, the amount of the expan- 
I sion increasing with the diminution of the strength of 
j the solution. If the expansion is allowed to become 
’ complete in cold w’ater, it is not possible to contract 
' the mass again, but in the case of the expansion in a 
j salt solution it is possible to got the mass to contract 
j again by putting it into a stronger solution. Strong 
j* salt solutions are also found to precipitate the soluble 
j portion of the shellac borax comjx>und. — G. 1. Taylor ; 

I Phenomena connected with turbulence in the lower 
atmosphere. In a previous paper by the author it was 
shown theoretically thait a connection should exist be- 
tween the rate ait which heat is conveyed into the 
atmosphere by means of eddies, and the amount of 
retardation of the velocity of the lower layers of the 
atmosphere behind the gradient velociity due to the 
friction of the ground. In the present paper the 
amount of the turbulence over Paris as calculated from 
temperature observations taken on the Eiffel Tower. 
It is shown that thd amount is the same as that cal- 
culated from observations of the change in direction 
of the wind between the 'bottom and top of the Eiffel 
Tower due to the friction of the ground. The daily, 
variation in wind velocity which depends on the daily 
variation in turbulence is next discussed,- and it is 
shown that the chief characteristics of the observed 
phenomena of daily variation are explained, both quaR-, 
tatively and, so far as is possible, quantitatively by 
the author’s equations. — E. G. BUham : The relation 
between barometric ■ pressure and the water-level in' a ' 
well at Kew Observatory. The water-level shows S 
well-marked response CB changes of barometric pres- 
sure at all times of the year. Under similar conditions 
a given increase of pressure, Sp. will depress the water- 
level in the well by an amount 8 m, which is propor- 
tional to Sp. The value of Su/8p varies with the mean 
level of the water, but is always negative. .The validity 
of the equation Su=a.Sp was established between limits 
given by dp/dt>o-^ mb. /hr., and the value of a was 
determined in the case of three groups of months 
representing high, intermediate, and low levels. The 
sensitiveness of the water-level to pressure was found 
to irferease rapidly with the height of the water, the 
value of. a for a height of 360 cm. above M.S.L. being 
four times as great as for a height of 200 cm. The 
change of sensitiveness ^pears to be entirely due to 
the change in the condition of the ^soil. The average 
value of a is t'l mm. /mb. There appears to be no 
lag in the response of the wc^l fo changes of pressure, 
and under favourable the most rapid fluc- 
tuations of pressure are shown on the water-level trace. 

Zoological Soci^, November 6. — Dr. A. Smith Wood- 
ward, vice-president, in the chair. — Lieut. F. F. 
Laldlaw : Some additions to the known dragonfly fauna 
of Borneo, with an . account of new species of the 
genus Coeliccia. — Dr. G. A. Bpolougot : The use of 
3 ie names Plesiosauria and Sauropterygia.— ®r. J. C. 
Mottram ; Some observations upon concealment by^ tho 
apparent disruption of su'rface in a . plane at right 
angles to the surface. 
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Paris., ;< 

Academy of Sciencea, November^.^M. Camille 
dan in the chair. — H. OeuvilK : llie lowtr EoceSte of 
$\quitaine and its kuna, of Nummulites.-^E.’ £5 
Bouvkr : Xhe classification of the Eupotamonea, .fuesh* 
water crabs of the family of Potamonid*.— G, 
Leraoioe • Free agricultural ^ucdtion.' An kbcoUnt 6f 
the institutions giving free agricultdral teaching in 
France, mosl; of which are due fo private ‘initialjv'e. — . 
W. de Tanaeaberg : A functional equation and spherical 
unicursal curves,— E. CaaileM, D. Eydoax, and M'. 
Uariel : The strokes of an hydraulic ramij calculdHon 
-of the pressures at any pointy Jn the ’^^pe^— A. 
VAronnet : The absorption of water on the moon and 
planets. If the constitution of the moon is apalt^ous 
with that of the earth, it is both possible and probdble 
that the rocks of the moon’s crust have absorbed all 
the w'ater lny slow difftision. — P. Mercanton : The mag- 
^netic state ol the Greenland basalts. Under certain 
conditions, the magnetometric examinatilon of a speci- 
men of lava containing magnetite, the geographical 
orientation of the specimen having been carefully de- 
termined, may indicate the direction of the terrestrial 
field at the time of cooling of the lava. But the cases 
in which the theoretical conditions are perfectly ful- 
filled are rare, and much discrimination is required. 

• Some basalts from Disco (West Greenland), like cer- 
tain diabases from Isfjm’d, iii Spitsbergen, possess a 
magnetisation in the sense opposed to the magnetic 
field existing to-day.— P. Mahler ; The amount of 
nitrogen in oxidised coals. Samples of DecazeviHe 
coal, from the Combes outcrop, show varying states 
of oxidation, the calorific values ranging between 8ooo 
and 5200 calories. Analyses of ei^t specimens are 
given ; the nitr^en content is not much altered by 
the oxidation. — E. Maory : The present conditions and 
remote origin of the Trtassic lignites of the Maritime 
Alps. — ^J. D^rat ; The presence -of the Permian at 
Hongay, and the structure of the edge of the Rhaedan 
of the Tonkin coast in the bays of Along and Fai-tsi- 
Jong, — M. MIraade : The meta(^omatine and the dion- 
driome of Chara.— L. Rsnle : The habitat of the tunny- 
fish (Orcynus thynnus) and its coast dismlacernents in 
the western French Mediterranean,— F. Mknll and M. 
Caailcry : A new type of evolutive dimorphism in a 
polychetal Annelid, Spio matiinensis. — M. Marage : 
The form of intralaryngeaJ Vibrating air.— J. W«l« 
and B. Gcsilii : The diastatic degradation of inulin in 
chicory root. 

BOOKS RECEIVED. 

Organic Evolution. By Prof. R. S. Lull. Pp. 
xviii + 729. (New York: The Macmillan Co.; Lpn^ 
don : Macmilla^; and Co., Ltd.) 3 dollars. ;<• 
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^ ^ ''ft ■'' ' ' iK If* "* ^ ^'*''' ' ' " 

5^^ a Qatiire ^as to kee^ tl^ venous 

$teady, wfiillc reflation of 
;j j iiEiatibtn^ kee|>s Ibe arterial gfas-^pressur^s ^iiearly 

H ' ftir *s#Mk^i”*Ejiiphai^s is laid on the fact* Aat, m'' the 
‘‘Ig’ulatiOn df the blood-flbw, as of the resiMratitm, 
Organism and JBnWf'ohmanr lb ‘f metabolic activity: 

the Physiology it .B^eatMng, Mf;,hi^ Ji^ i u’ f ^ «n 4 . ‘il 

Haldane. ' Pp.^ xi.+ 12^, (l^lew HavepV^Vafe ^ fourth lecture, wnich is entitled Or^nie 

University Pitess ; XondbS T Oifford ufe^y ‘ ‘ 

Press, 1917.) Price 5s. 6d. net. f > of, Mechanistic and yitalistic Conceptions,” tjie 

a ^ ‘ / rf « results of the preceding lectures are ..used as a 

'p^R. HALDANE *S book i| a r^Ord^ of iouf* .jtext^f^m which to expoithd the author’s views as 
public lectures deliverecf by b^m unller* the to the ntefhdds ancf.alms of physiology. . He seems 
Silliman Trust at Yale Uniyersity'^in . Y9i«.‘ tn vherei^ to^’ erect dummies, labelled “ vitalist ” and 
the short compass of .little more than a hun4ri|d' L “ m^hanfet ” respectively, for the pleasure later j 
pages the author gives an admirable account Vof of knocking them down. The reader would gather 
the physiology of breathing, based maimy op thi^’1 from this chapter that physiologists wereidivided 
researches of himself and his pupils, whiclf!' have .into two camps, mechanistic and vitalistic. Is 
played so great a part in moulding our present this any more true than the statement, often made 
ideas on the subject. . ‘ .by the layman, that the medical world is divided 

The special value of the book to st^dents lies Into allopaths and homoeopaths? Is there funda- 
in the fact that the function of respiration is mentally any difference in the point of view of 
treated simply as one aspect of the acti'vities of. physiologists at the present day? All pursue 
the organism as a whole, ^s a chaptet in the un*' similar methods — -the only methods which are open- 
ending series of adaptations, internal and ex- to them — ^the careful observation of the phenomena 
ternal, which make up the life of an individual, of 'living animals and the average sequence of 
There is a real danger that, in the detailed ana- these phenomena. It is true that one finds among 
lytical study of isolated phenomena and functions physiologists, as among all other classes of 
which the student meets with in successive chap- scientific men, the tendency, to over-simplify, to 
ters of any text-book of physiology, he may lose fit a new experience into a series which Is already 
sight of the essential unity of all the phendmena familiar, while neglecting details which cannot be 
presented by a livii^ organism. , , so fitted in — an adjustment of facts to curves 

The first lecture is devoted to the regulation of rather than of curves to facts. But the opposite 
respiration and the part played therein by chemical , danger is equally found. Workers, impressed by 
and nervous factors. The second treats of the the seeming impenetrability of the unknown just 
readjustments of regulation in acclimatisation Jyti front of them, may give up too soon and yield 
and disease. After ♦a description of the method to the temptatidn of relegating to the arcana of 
in which the hydrogen-iorf concentration of the cell-activity processes which further research would 
blood is regulated and the effects on the organism have shown to fall within a known category. This 


of alterations in oxygen-tension, an account is - faint-hearted attitude might be encouraged by a 
given of the Pike’s Peak experiments. It will be sentence such as the following: “Those who seek 
remembered that these experiments led to the in physiolomcal phenomena for the same kinds of 
conclusion that under such conditions of stress causal explanaftohs as cm> usually be assigned 
as are met with at high altitudes, where tfifere. in c^nection with inorganic phenomena have no 
is a chronic deficiency, of oxygen, the taking’ up prospect but to reihain seeking indefinitely.” This 
of this gas by the blood is. enhanced by the prospect is common to all scientific workers, but 
activity , of the epithelium of the lung^ alveoliiif- if the statement implies that no useful results can' 
which transfers the gas to.^the*’blood at a higher be ohfained in this wa^, it is not true. Wo can- 
tension than it possesses in the alveolar air. On hOfIda fifily even the 

these experiments many physiolc^ists are, inclinedv moij^ familiar process in chemistry or physics, and 
to reserve judgment until theyyhave been - cOn-j; ithere is nO^^q^ further research will 

firmed and controlled by, thi^- use considerably modify trhat are now regarded as. 

methods, especially in view of the fact that eari|er fundaiii^ntal^^ p^ — ^but are ^ really working 

exj^riments, which seemed; tp show5^ the same ||cheiha^a--eihv jpbysiw and chemislry. The ten- 
active intervention, of the .alyfec^an /.epithekum dency bf .sde^^ to make its forniulse— its short- 
normal oxygen-tension, have^^been disproved by ;:hmid Of phenomenal sequence-^ and more 
Dr. Haldane hiiftselL, It is aiugii^ested that. thO^^’.Wjde-ei|^bradng. It is ^ ^ thing, and 

earlier results were obtained Wteh the ; exf^iri 4 ' iSaybiu^g of, dogma, ftb^^s^^ develop- 

menters were in a condition of . Chronic ment iahd to assume that the phenomena 4^resented 

ing, so that their alveolar epttj^Iium Badfunder- by ^ing beings, as well as those observed in*»t 
gone the same acclimatisatiph as would be evoked:, I'cdied inanimate,, objects^im not ip -the future 
by a stay pf some duration at high altitudes. ‘he •hroUght into somp one great sequence or 

The third lecture dei^n.. with .na^rallaw. ,: ^ 

the edvironmenti Intcfhal^ jlh# exte)m * It ^iSj • The fact of consciousness will alw 4 ;|^s-remain 
pointed that ** Ae gtpse n^guldtrpf to remind 'eafch of us that all thesq la^ are but 

BIO. 
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mental shorthand, invented to increase man’s con- 
trol of his environment and his power to survive 
in the struggle for existence. We can never pre- 
tend that they represent ultimate reality, if such a 
thing is indeed thinkable. Or does Dr. Haldane 
believe that there is some great formula which will 
embrace the worlds of soul and body, and will iV;- 
place, because including, the concepts which wc 
employ in dealing with the objfective world? If 
this were possible, we should indeed be as gods, 
and there would seem to remain little place for the 
last few pages of these lectures, in which ,the 
author, in accordance with the wishes of the 
founders, refers to “the presence of God in the 
natural and moral world.” It is the teaching of 
biology, as of every religion or State code of 
ethics, that “we are not mere individuals, but one 
with a higher reality.” No system of education is 
complete which docs not inculcate this as its funda- 
mental doctrine, but it is not given to everyone 
to make the further inferences drawn by the author 
of these lectures. E. H. S. 


THE PERENNIAL PROBLEM OF DYES. 

Artificial Dye-stuffs: Their Nature, Manufacture, 
and Uses. By A. J. Ramsay and H. Claude 
Weston. Pp. ix + 2 12. (London ; George 
Routledge and Sona, Ltd., 1917*) Price 3^-. 6d. 
net. 


be in a position ';^W^^ic^e^s^ahd .rt nature and 
manufacture of alttiMt 'gtny series of azo- 
dyes.” 4;; '"': 

Pyrogallol or ^^ti-tfihydroxybenzene ” is fur- 
nished with the structural formula of its isomeride, 
phloroglucinol. ^alicylic' acid is stated to be 
manufactured ffoni anthranilic acid, but this can 
scarcely be the prevailing method. Confusion 
rules in regard to “ i : 8 : 4-dioxynaphthalenesul- 
phonic acid,” this dihydroxy-derivative of naphtha- 
lene being ehdowed with two atoms of univalent 
oxygen. Direct or “ substantive ” dyes are said to 
be formed within the fibres themselves. Phthalic 
anhydride is formulated as CgH4(C02).0, but the 
eirant carbon atom returns to the molecule at 
phthalimide. On p. i n the words “ left ” and 
“ right ” should replace “ top ” and “ bottom ” in 
the description of the quinonoid hexagon. If this 
formulation is accepted, it is incorrect to add that 
the hexagon is linked to chlorine as well as to an 
amino-group. The formula for m-tolylenediamine 
on p. 133 is incompatible with the constitutions 
assigned to tolylene red and blue on the same 
page. ^ 

These and other similar chemical errors mar 
the utility of a text-book which is much more 
satisfactory in its outline of manufacturing pro- 
cesses, and contains a series of informing 
diagrams. G. T. M. 


A fter a concise historical introduction, the 
authors deal with the distillation of coal and 
the manufacture of direct coal-tar products. In 
referring to the very small yield from coal of the 
principal colour-producing hydrocarbons, the pos- 
sibility of a new source of these products from 
petroleum is mentioned. A more general con- 
version of coal into coke before consuming it as 
fuel would also lead to a further supply of these 
valuable hydrocarbons. 

It is an unfortunate feature of this text-book 
that the chemical foundations are unsound. This 
detracts considerably from its utility as an intro- 
ductory manual to the study of the artificial dye 
industry. The only other raison d‘Hre fori the 
work, namely, that of an exhaustive treatise, is 
disclaimed by the authors. 

The azo-group presenb in the largest class 
of artificial dyes is defined incorrectly as “a 
radical consisting of two atoms of nitrogen 
which can be substituted in a suitable substance 
for one atom of hydrogen.”. The consequences of. 
this fundamental error are to l>e seen in the absurd 
formula for Bismarck brown on p. 63. The 
chemical mechanism of the diazo-reaction defined 
long ago with precision by Griess, the discoverer 
of the process, is apparently not understood clearly 
by the authors, who on p, 41 give the formula 
C^Hj.NjHCl to diazobenzenc hydrochloride ( 5 fc). 
"rt qonfusion is continued on p. 42 in the fprrna- 
i^ion of aminoazobenzene. It is only fair to direct 
to these elcmenl;ary details, because the 
vaut|hor.s attach importance to them, stating {p. 44) 
*if ^ the reader has thoroughly mastered^^e 
ekj^nation in the foregoing pages ... he will I 
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’ THE NEW REGIONALISM. 

Can We Set the World in Order? The Need for 
a Constructive Wforld-culture. By C. R. Enock. 
Pp. 198. (London: Grant Richards, Ltd., 
1916.) Price 35. 6d. net. 

'’I "'Ht man of fact and the brooding thinker are 
rarely united in one to form a great leader. 
Here we have pre-eminently the man of fact. 
Few pages of this work but evidence the travelled 
observer richly harvesting facts with admirable 
zeal for social reconstruction; we therefore warmly 
recommend his labours to all who would amelio- 
rate the gross and widespread incqualiti'es of 
human lot. 

The author pleads for a “ sdence of human duty 
|n moulding the earth that it may be the home of 
a high and universal civilisation” (p. 34): truly 
a lofty ideal. He advocates a co-operative world- 
survey of economic possibilities, and thereafter 
the developmen% of a world-order, based upon 
federated units of industry so organised that every 
region shall become, so far as geographically 
possible, an “organism ” (p. 41), “ self-supplying 
and self-cofitained,” within, “its natural radius of 
action ” (p. 40). A sense of “place-possibility,”, 
or “the culture of the locality,” should teach us 
‘I to . regard a place as an organism, capable of 
'being brought to a flourishing and permanent 
state of life, just as we bring an individual to 
such a state ” (p. 56). To this end, useful “ Town- 
jidannlng” should grow into “ Industry-planning ” 
Acta, together culminating in V* country-planning, 
or “the economic, consideration and control not 
of utlb^n but of mral areas, for . . . in the 
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exercise of a scleii^ of ;^fp^rat^ or constructive, 
human geography, agriculture, 

the workshop and the I land must become reci- 
procal and complementary ■* (chap. iv.). This 
policy would involve natiohal co-operation, and 
ultimately international also (chap. ix.). 

Amongst the far-reaching Consequences, Mr. 
Knock anticipates ; scientific limitation to the 
growth of towns and the healthy “pruning and 
reconstruction “ (chap. v.) of over-grown 
population-centres, with their nests of hunger, 
squalor, and disease ; world-wide decentralisation 
of industry (chap, vi.) ; and the rehabilitation of 
native “ arts and crafts ” (chap, vii.), . now 
rapidly .disappearing or pathetically deteriorating 
under cut-throat competition of the unregulated 
growth of machine industry. 

So much for the strength of a notable volume 
that courts a second study, though revealing 
thereby its weaknesses also. 

In good faith we accept Mr. Knock’s belief in 
the originality of his diagnosis and proposals. 
But his historical chapter (xv. : “The Failures of 
Utopias ”) with the book as a whole is, to one 
sympathetic reader at least, conclusive evidence of 
the insufficiency of his grasp of the work of pre- 
decessors and contemporaries ; of failure or 
incapacity to think out fundamental principles 
systematically; and of inadequate assessment of 
human passions and financial factors. 

Perhaps Mr. Knock is himself not wholly' un- 
aware of these serious defects ; he mentions, 
frankly and often, serious difficulties, but only to 
pass them by on the ground — Jll-chogen, we sub- 
mit to him — that they are not substantially 
relevant. 

In the spirit of his own “corporate “ science we 
therefore venture this advice : Let the author con- 
join with himself, or at least seek the frank 
criticism of one thinker expert in politico-econo- 
mic history, and another versed in finance. And 
let him add a good index. 

Benchara Branford. 

OVR BOOKSHELF, 

Le Paludisme Macidonien., Par P. Armand- 
Delille, P. Abrami, G. Paisseau, et Henri 
Lemaire. (Collection Horizon Precis de Mede- 
cine et de Chirurgie de Guerre.) Pp. viii+109. 
(Paris : Masson et Cie, 1917.) Price 4 francs. 

This is a very lucid and tersjB description of the 
symptoms and treatment of malaria, based 
largely on experience, of that malady among 
soldiers infected iii Macedonia. Tile subject 
is treated after the method of many recent 
French writers, in that a sharp distinction is, 
drawn between the symptoms of primary and 
secondary malaria. We doubt, h<y?yever, the 
reality of the distinction, and if it exists, it prac- 
tically is not of great import, for the funda- 
mental treatment is always the same^ viz. quinine*.- 
In one respect we consider the authors’ mode of 
dealing with the subject isi. unsatisfactory ; they 
discuss malaria as a whole. ' We believe; On tw 

Np. 2509, VOL; 100]^^ ‘ir 


contrary, that the proper method is to determine 
first what species of parasite is present in the 
blood, and then to associate clinical observations 
with that species alone. That this Js the sounder 
method is exemplified by the occurrence of coma- 
tose symptoms almost exclusively with the malig- 
nant tertian parasites, and other instances might 
be given. 

In the section dealing with treatment, sufficient 
emphasis is not laid on the very important distinc- 
tion between a temporary and a permanent cure. 
Any of the methods given in this book w’ould 
suffice to secure the former, but none of them will, 
in the majority of cases, affect a real cure, i.e. 
the elimination of parasites from the system— ~e.g. 
in simple tertian malaria — at least in a reasonable 
time, say two to three months ; for in longer 
periods generally vis medicatrix naturae alone will 
produce the desired result. That, however, a cure 
can, in the majority of cases, be effected by 
improved methods of quinine treatment, we believe 
experience of malaria in this war has shown. The 
student of malaria can with advantage study this 
book. 

The Quest for Truth {Swarthmore Lecture). By 

Silvanus P. Thompson. Pp. 128. (London : 

Headley Bros., Ltd., 1917.) Price 15. 

“ The Quest for Truth ’’ is a lecture given to the 
Society of Friends, of which the late Prof, 
Silvanus Thompson was^a member; but it will be 
helpful to all who, like genuine students of 
science, put truth in the first place. Of that com- 
munity any distinctive opinions are mentioned only 
in the latter part, and here an orthodox Church- 
man, though he could not admit that the Council 
of Nicaea decided “persqn ” and “substance” to 
be the same, for the terms there used were the 
more adequate “.^hypostasis ” and “ousia,” and . 
may think Prof. Thompson failed to apprehend 
the full significance of the “ Virgin Birth,” will 
welcome the catholicity of his creed. The earlier 
and larger part of the lecture deals with the 
methods and spirit demanded in all who under- 
take so toilsome a pilgrimage. Here is made 
clear the distinction between categorical and 
analogical truth, the moral obligation of truth- 
speaking, the, evils consequent on neglecting it, 
and those whiph arise from?*’ the misuse ot^ mis- 
understanding of words, from over-respect for 
authority, from carelessness arid impatience in . re- 
search, and other weaknesses of human nature- 
evils so patent at the present day in politics, in 
religion, sometimes even in science. 

The quest for truth is never popular, for it is 
not that of the crowd, and the discovery of it is 
“ not for him who is careless W truth in speech 
or deed, or in habit of mind. Neither is it for 
him whose thinking apparatus is in a state of 
confusion.” Extremists in orthodoxy will doubt- 
less' place Prof. Thompson’s book on their Index, 
and materialists will class hingi with the credulous f 
but others, and they not feiv, wiH welcome this 
little hook as the legacy of an eminent student of 
ictence and a truly reli^ous mani • 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 

" Fascination *’ of Birds by a Snake. 

I HAVE just received the following record, of an ob- 
servation made on September by Capt. G. D. H. 
Carpenter, at Itigi, about 150 miles east of Tabora, on 
the Central Railway of rate German East Africa. 
Capt. Carpenter’s account recalls the behaviour of 
small birds to a cuckoo or an owl, and suggests that 
they were “mobbing” an enemy rather than fas- 
cinated by it. The observation may supply the clue to 
the inteipretation of all cases of supposed “ fascina- 
tion ” by snakes. Edward B. Poulton. 

Oxford, November 24. 

" Yesterday afternoon l witnessed what I have always 
found difficult to believe, namely, the strange * fascina- 
tion * of birds by a snake. I came upon a party of 
very pretty little finches hopping about among thick 
dead -twigs of a fallen brantm on the ground. 1 came 
on them quite suddenly from round another bush, 
and stopped dead when I saw them to watch them. 
Though I was within a couple of yards they did not 
fiy away, but continued to hop about, all gradually 
coming closer and uttering faint chirps. I thought I 
had never seen such l|ime birds, and admired their 
beauty. While looking at the birds I quite missed an 
Elapine snake, which suddenly ^attracted my attention 
by striking at a hen finch^ just in front of me! It 
fluttered back a foot or two, and the snake got a 
mouthful of feathers among 4ts teeth, which seemed 
to inconunode it, for it went down among the thin 
grass at the foot of the clump of twigs, where I could 
still see it. The birds none of them made any attempt 
to get away, but actually several of them, including 
the one already struck at, hopped further down to get 
another look at the snake ! The latter bird did show 
rsome signs of agitation, as everyj^now and then 'she 
spread out her tail fan wise and kept on chitting, biit 
still went nearer. However, after a bit the bir^ flew 
away one by one, without any excitement, and I crept 
up and found the snake had gone. I wished I had 
seen the snake before it struck, to see which way its 
head was pointing. Of course, I do not believe in the 
mesmeric theory, but it Was not a question of a snake 
pursuing a victim which was too frightened to run 
away " 

Pyrometelii ami Pyrometry. 

I DESiRB to oompliment you on the summaiw In 
Nature of November 15 of the recent meeting.j[pf the 
Faraday Society on pyrometers and pyrometiy ; it is; 
quite the best of the various summaries and accounts < 
published in the technical Press. • 

With reference to the question of automatic contrply 
I think it is only fair to the English {wrometer ntanu*; 
faoturers to say diat^ethods ofthe kind descrifeed tiy^ 
Mr. R. P. Brown, of Philadelphia, have been employed 
previously, using instruments of English manufacture; . 
In my judgment the present position is raffier that 
the instrument manufactureij^ is waiting on thO furnace 
user. Heating processes, in the mmorify of cades, are; 
j^ot so far developed towards standardisation as to make/ 
any very extensive call for this vautpmatic control. In > 
t|^ of cases an ordinary- retxirding pyrometer, 

{M^ucing its record under the observatlbh of th^tnan 
•;nci|fl^olling the furnace, achieves all that industries at 
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present require ; the shape and slope of -the record line 
give the furnaceman a power of anticipating the -tem- 
perature change which will take place, in his furnace 
and of altering the firing accordingly. 

Chas. E. Foster. 

Letchworth, Herts, November igc 


IRON-ORE DEPOSITS IN RELATION TO 

THE WAR. 

T he FortnighUy Review for November con- 
tains an important article headed ** Coal and 
Iron in War : The Importance of Alsace and 
Lorraine,” which sets forth very clearly an aspect 
of tWe European war that has received far too 
little attention in this country, though its* import- 
ance has been for some time fully recognised on 
the Continent. The article consists essentially of 
1 a statement as to one of the main causes of the 
origin of the war, and of a deduction showing the 
proper nature of the penalty that should be exacted 
from the originators. The contributory cause dis- 
.cussed is the intense desire of the German pluto- 
cratic group, the' great German ironmasters, of 
which such firms as Krupp and the Deutscher 
Kaiser are representatiye, to obtain a monopoly 
.of that vast deposil. of iron ore which covers 
so large ' an area of Central Europe, and is 
known as “ JVIinette. ” The writer in the Fort- 
nightly , Review rests his presentation of the case 
very largely upon the strong evidence contained 
in I!’ memoranduin submitted on May 20, 1915, 
by the six leading industrial and agricultural 
societies of Germany to the Chancellor, in which 
their requirements iiand demands in regard to the 
tenns of peace are set forth. The most important 
pf these in the present connection is the demand 
that Germany should retain possession of the 
'French coast region as far as the Somme, because 
“ by the acquisition of the line of the Meuse and 
of the French coast the iron-producing district of 
.Briey, as well as the coal-fields of the north and 
of the j^as de Calais, would be acquired.” 

•The Fesftmghtly Review has -done valuable 
4iervic« U) the nation in directing attention fo this 
memorandum ; if any evidence at all were needed 
■ tb show that Germany was hot forced into this 
war for ^elf-defence, , as Germans are so fond of 
alieging, but went into it deliberately for the sake 
of rapine and plunder, this document supplies it to 
thp full, seeing that it specifies in detail the booty 
of which Germany, was deliberately preparing to 
neijgUbk>ur, .^^^ robbery which would 

[certain]^ have beeh consummated but for British 
;;interychdon.' The facts as to the importance of the 
hlmettc 6rPs are well enough shown in the article 
referred to, but a full knoUde4ge of all the circum- 
' S^nces makes the caise^^^^ In the year 

x a full eccouhVof the Minette iron-ore deposits 
appeared in the well-known ; German paper Stahl 
. in which are most 

;^h|uiiitiiating. It Is stated that the area within 
^Iphich these ores; are workable covers 70,000 to 
hectares, "Of which Frendb Lorraine pos- 
sess^ 40,000 to 50,000, Ger^man LcHTaine 27,000 
td 28,000, l^xemburg. 2500, air i Belgium only a 
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few hundred hectares, and estimates of the quan> 
titles of ore available are given as fellows 

French Lorraine ... ... 3100 million fons 

German Lorraine ... ... 1841 

Luxemburg 250 


impossible had not two British inventors, Messrs. 
Gilchrist and Thomas, shown how to convert 
phosphoric iron ores into good sted, incidentally 
also producing at the same time a slag of a high 
manurial value ; haying applied this process, 

777 r * which, by the way, was not discovered until after 

K J .U U » 5<9i nulhon tons Lorraine 

It may be added that the Bney basin alone, by already annexed, German ironmasters now want 


u 




Total 


to grasp the rest of this valuable iron-ore deposit, 
the Importance of which has been rendered evi- 
dent through the basic steel process. 

H. Louis. 


far the most important of the French ore-Helds, is 
estimated here to contain 2000 million tons, or 
more than the whole of the German deposits, and 
it is this particular basin that, as shown;^bove, is 
the main objective of German rapacity. 

There is, however, more in the question than 

appears even from the above figures of quantity SCIENCE, INDUSTRY, AND COMMERCE IN 
of Minette; it is also a question of quality. The INDIA. 

German writer of the article referred to admits 


that the Briey ore is at least 4 per cent, richer 
in iron than the Minette on the*’ German side of 
the frontier, whilst other authorities put the dif- 
ference at 6 per cent., averaging the German ore 
at 29 per cent, and the Briey ore at 35 per cent, 
of metallic iron. No ironmaster will need to be 


L ittle more than ten years have come and 
gone since the suggestion was first made that 
lack of co-ordination, in the scientific departments 
of India, had often resulted in needless duplication, 
in useless departmental jealousies, and in the 
divorce of what may be c^ed economic research 
from commerce and industry. Under Lord Cur- 


to d that the advantage in favour of the French 2on*s enlightened guidance this impasse led to the 


formation of the Board of Scientific Advice for 
India. Since 1902 each year has witnessed im- 
portant advances ol a gratifying nature, so that it 


ore is of immense importance, and the German 
writer shows very clearly how great is the fear of 
French competition. “From the point of view of 

j j.* w>r* J.A. • • * ^ \ ff MVi taiiv aAiva.uv.c9 wi €L ciaviiyiua uavui c, ov viiav 

' it d ^ “ay be “W ‘bat the annual re^rts of the Board, 

.t would be a matter for sincere regret if in the j, before us! 

epitomise certain aspects of the scientific work 
accomplished in India. 

The Government of India had previously tried 


German customs area [i.e. Germany proper and 
Luxemburg] the import ^f . French ore were to 
increase more and mOre,*hus displacing Minette 
of German origin." 



The fear of French competition grew year by 

year, and in 1913 the same papet, StoW und Eisen, .fc®.™"... 

pointed out that 
tion of the richer 

the Minette of German Lorraine would ’neefessarily . , -s -. .st . ^ . n 

have to remain unworked. The anxiety of the ^ local scientific men into speamen* <»Uectors. 
plutocratic German ironmasters was becoming The linking together, therefore, within India itself 
evident; they were gradually, by their methods of :f>f the chief, saentific departments gave thestrength 
“peaceful penetration,” getting a considerable 

financial control over the Briey ore-field, but these this very necessary reform been carried to its 
methods were too slow and too costly for their.. fktional .conclusioif? The chief oflneers of the fol- 
measureless greed, and they did ttot h^itate to " lowing ^departments fconstitute the Board ; the 
sacrifice millions of human lives in ofder.to effect ■ Secretary of the Departm^t of Revenue and 
their policy of rapine. So recently as October last ’ AgriOulttire {Bx-officto President of the Board), 
a Pan-Germanist Leipzig paper was ihaintaining the Directors of Ol^rvatories, of Zoology, and of 
that Germany must not only keep Alsace-Lorraine,:;^ SurV^eySi, . the ^principal of^thc Veterinary College, 


the IhspectoriGeneral of Fonssts, the Agric^ur^ 
Adviser, the Directors of the Geological and^lnedi- 
caf Si^ices^Jthe Secretary in the Public Works, . 
and the Direefors oLthe Indian Institute, of Science 
and of .Ae Botanical Survey. 

Bnt*ivliy i&^ducatipn not more directly aqd fully 




but must also annex the ore-fields of Longwy. Itr 
says i — ■ 

Before the war France produced annually twenty-two 
million tons of ore, of which mne-tenths: came froni; 
the Longwy basin, and Germany extre^Cd ' annually 
from Lorraine twenty-one million tons, . Of* . say, 
three-fourths of its entire output. If therefore Ger:» 
many keeps the mines of France and 
would have available fifty ipilUon i 
yearly. She would then pixisess the^ miohopoly 

ore in Europe, which would fifi-thermore assure con- . , * 

tinuous work and prosperity to the Gerniah working 'agaioi one is tempted tp ask. Why has st^stics 
classes. : been oyerfpoked ? Still |^ain, Why has the Direc- 

AU this mass of evidence drives home the con-- : itor-Gpheral of Commercial Intdligen^ no seat on 
tention of the writer in the Fof^ntghfly Reuisd; the Board? To the non-official mind the Depart* 
and shows clearly how important Ae German iron- , meht Of Commerce and ^ Industry . should very 
masters consider the ores of the Briey Imsin to to ] ® co-equal sh^c with the Department 

to them. Tlie present w'ar . would; havp been , ^ w Agnculture (and , certainly a 
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stronger claim than that of the Public Works De- 
partmcni) to participate in the deliberations of the 
Board. But, leaving the great departments of 
State on one side, there are other very important 
interests that might with advantage be directly 
a.ssociated with State science, such as the chambers 
of commerce, the various associations of special 
trades and industries, the learned societies, the 
Industrial Conference, the superintendents of 
museums, the directors of industries, of engineer- 
ing works, factories, foundries etc. , and the experts 
in charge of the investigations into silk, cotton, jute, 
paper, timbers, dyes, tans, leather, tea, coffee, etc., 
both public and private— these aijd many others 
need opportunity, guidance, encouragement, or, it 
may be, direct help. The Board of Scientific Advice 
will not fulfil its programme of public service until 
it has designed a working plan that will link up all 
branches of industry with both official and private 
science research. 

For some reason, unknown to the public, the old. 
office, first designated that of the Reporter on Pro- 
duce to the Secretary of State and then resident in 
London, and afterwards that of the Reporter on 
Economic Products to the Government of India 
and resident in India, has been abolished and its 
duties assumed apparently by the officers of eco- 
nomic branches in botany, zoology, geology, agri- 
culture, and forestry. But this new arrangement, 
while it gains in official influence, fails in public 
advantage, since it loses touch very largely with 
commerce. To the merchant it is immaterial 
whether a resin, a medicine, or a fibre is of animal, 
vegetable, or mineral origin. If, therefore, he has 
to go from one State department to another in 
search of needed information, he may find his 
patience exhausted long before he has discovered 
the object* of his quest. With a Reporter on 
Economic Products (and a commercial museum 
fully equipped with all products, whether of animal, 
vegetable, or mineral origin) attention could be , 
focussed on the products themselves, not on de- 
partmental limitations. It is to "be feared that this 
illustration exemplifies the danger that underlies 
much of the Indian departmental research, even 
when controlled by a central organisation such as 
that of the Board of Scientific Advice. The cart 
is put before the horse. The machinery is cum- 
brous^ and re.search made to supersede material, 
both 10 interest and value. Is the Board working 
so as finally to meet this position? Has it not 
even now been made evident that a bureau or ex- 
change (call it by whatever name you please) may 
have to be reorganised so as to act as the Re- 
porter on Economic Products did, as the inter- 
mediary between science and commerce in all 
departments ? , ' 

It is scarcely necessary to classify research ; there 
aVe obvious diversities according to the object aimed 
at — commercial, medical,# veterinary, etc. Hepce 
it follows that the field of operations covered by the 
Board of Scientific Advice is far wider than that of 
economics pure and simple^ but it may perhaps be 
useful to concentrate attention on one issue,' Since 
it is more or less illustrative of the whole of the 
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Board’s activities. Is there any particular advan-- 
tage in the report becoming a channel of publica- 
tion for jottings, interesting no doubt, but often 
gleaned from papers and periodicals published 
throughout the world, instead of being confined to 
a fairly detailed Imperial review of the actual 
operations controlled by the Board ? In place of 
jottings one is surely justified in looking for special 
chapters devoted, far more than they are, to nar- 
rating commercial and industrial requirements and 
setting forth the progress made with such pre- 
viously agreed-upon subjects of investigation. 

So, ag^in, too much importance would appear 
to be attached to the compilation of lists of scien- 
tific papers, books, and periodicals. The report 
is thereby converted into a sort of advance proof 
of the catalogue of the Royal Society. Doubtless 
these classified lists, especially of extra-Indian 
publications, are\i.seful to the various departments 
concerned, but they do not appear of sufficient im- 
portance to constitute so very distinct a feature of 
the annual report of the Board of Scientific Advice 
for India. Further enumerations of the names to 
new species of plants or animals, discovered during 
the year, scarcely amount to manifestations of 
scientific research. Systematic studies in the 
aggregate stand on quite a different platform from 
the mere mention of a few individual species, in 
themselves of no importance. Trivialities of this 
nature give the impressidn that the fundamental 
principles of research arte being lost sight of, and 
possibly very largely so, through the reason set 
forth, namely, of science being divorced from com- 
merce and industry. 


PITFALLS OF METEOROLOGICAL 
PERIODICITIES.^ * 

T here is a real danger that some meteorolo- 
gists, resenting the accusation frequently 
made against them of accumulating masses of 
data without making any real use of them, may 
be tempted to apply the processes of mathematical 
analysis to any and every set of observations, re- 
gardless. of the considerations which limit the 
suitability of the method for the particular data 
proposed for analysis. This may easily be 
the case when hunting for periodicity. There is a 
great temptation, especially for anyone accus- 
tomed to the" regularity of so many cosmic 
phenomena, such as eclipses, comets, planets, etc., 
to expect to find such periods recurring in the 
weather, *but the work before us, consisting of the 
essential porti<ms of a dissertation by Dr. Ryd, for- 
tunately thought worthy by Capt. Ryder, direc- 
tor of the Danish Meteorological Institute, of a 
wider publication, and so included in the Communi- 
cations of the Institute and done into intelligible 
English, should be studied before much time is 
spent in the search. 

Dr. Ryd sets but clearly Certain characteristics 
of meteorological data, wherein they differ essen- 
tially from, e.g., astronomical data. One of these 

V IHiblikAtioner fr» Del Daaiike M«teoro 1 ogUk« Inutitut Mcddeltlsar. 
No. ** 0 n Conimuiion of M^teorologioii ObMrvationt. By V. H. Ryd# 
(Copenhagony 1917.) 
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is the impossibility of eliminating some forms of 
“ systematic ” error, which are too likely to be 
variable to be strictly systematic, such as the dif- 
ference between the indications of a thermometer, 
under various conditions of exposure, and the real 
temperature of the air. Another is an error 
neither accidental nor systematic, but due to the 
fact that the data are meteorological; a good 
example of this is afforded by the mean diurnal 
variation of air temperature as shown on (a) over- 
cast or (b) cloudless days. ^ 

Dr, Ryd regards harmonic analysis applied to 
such data as an excellent interpreter, |fcit a very 
untrustworthy probe. The known periods — the day 
and the year — are unexceptionable, and the varia- 
tion from hour to hour in one case, and from day 
to day, or preferably from “pentad ” to “pentad,” 
in the other, are obviously fit subjects for analysis. 
Dr. Ryd prefers to use both sine and cosine 
terms instead of the usual transformation, because 
the determination of mean error is more direct 
when twQ constants enter similarly. Thi^ is clearly 
important, as the mean error is a vital considera- 
tion. Analysis for testing a real period, such as 
one of the lunar periods, on the meteorological 
data is not quite so risky as tentative fishing for 
an unknown period, in which case at least one 
coefficient, according to Dr. Ryd, must be five 
times its probable error before it can be regarded 
as likely to be real. 

The brochure is divided into two sections, the 
first dealing generally with such routine problems 
as the computation of the mean error, smoothing 
and adjustment of observational data, and har- 
monic analysis, with an additional chapter on 
secondary minima and maxima in the annual varia- 
tion of the temperature, in which the author deals 
with the proverbial “Ice-men” of May ii, 12, and, 
13, and exposes the weakness of Dove’s supposed 
proof of ' the reality of this legendary phenomenon. 
The second part deals fully with “mechanical” 
adjustment, factors of variation, and sugges- 
tions on the choice of adjusting formulae, of which 
sever.al are given, and a longer chapter is devoted 
to the working out of four concrete examples, 
viz. the hourly inequality of air temperature, 
Greenwich, 1849 to 1868; and of pressure, Green-^, 
wich, 1854 to 1873; the annual inequality of pres- 
sure, Batavia, 1876 to 1905 ; and the annual varia- 
tion of temperature, Copenhagen, ^875 to 1910, 
the last being a case of partial data-— only three 
observations at fixed hours of the day, instead of 
the full set. * 

Dr. Ryd reminds the reader that when data 
such as July air temperature for twenty years are 
entered in rows for days and in columns for years, 
they cannot be analysed similarly in both direc- , 
tions, inasmuch as the successive days are not 
independent, while the columns are. He also dis*: 
cusses at some length the “Ordftr” ^ to which ; 
harmonic analysis, if used for adjustment, should, 
be pushed, with hints for saving labour; but on 
the whole he prefers the mechanical ” adjust- 
ment with a suitable formula in the majority of 
cases, and thinks this method less liable to ihtiro- 
duce new errors into a problem. W, -W. B. 
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NOTES. 

Sir .Arciuuald Geikie, O..M., who has long been a 
correspondant of the Paris Academy of Sciences, has 
now been elected an associate member of the academy. 

The Times announces that the report of the Depart- 
mental Committee on salaries of teachers will be issued 
within the next few weeks. The report of Sir J. J. 
Thomson’s committee on science* teaching is also ex- 
pected at an early date. 

The council of the Royal Meteorological Society has 
awarded Dr. H. R. Mill the Symons gold medal for 
1918 “for distinguishe»d work in connection with 
meteorological science.” The medal will be jjresented 
to Dr. Mill at the annual meeting of the society in 
January next. 

At the meeting of the Chemical Society to be held 
on December 6, Dr. F. L. Pyman will deliver a 
lecture entitled “ The Relation between Chemical Con- 
stitution and Physiological Action.” 

The Hon. Sir Charles Parsons, member of council 
of the Institute of Metals, is to give the eighth annual 
May lecture before the institute next spring. He will 
deal with the subject of the formation of diamonds, 
with the artificial production of which he has both 
experimenting for more than thirty years. 

The death of Mr. Alexander Adamson is announced 
in Engineering for November 23. Mr. Adamson was 
born in Glasgow in 1846, and took a prominent part in 
the evolution of the modern Atlantic liner, and was 
later identified with the early stages of development of 
the Batrow works, now the most important naval 
armament and munition works in the kingdom. He 
served for some years on the council of the Institution 
of Naval Architects. 

I 

The death is announced in the Chemist and Druggist 
of November 24 of Prof. Charles Caspari, jun., dean of 
the Department of Pharmacy in the University of 
Maryland, and Food and Drug Commissioner of the 
State of ‘‘Maryland. Prof. Caspari’s “.Treatise on 
Pharmacy ” is well known on this side of the Atlantic. 
In addition. Prof. Caspari was one of the editors of 
the U.S. Dispensatory and a member of the Revision 
Committee 01 the United States Pharmacopoeia. 

We regret to note that Engineering for November 
23 announces the death, from heart failure, of Mr. 
Peter Denny, a member of the Dumbarton family 
which has done so much work to establish shipping and 
marine engineering on a truly scientific basis. In' this 
work Mr. Denny took an effective part, and also fulfilled 
in a marked digree those varied duties of an employer 
of labour connected particularly with the social life of 
the worker. Mr. Denny, who was in his siitty-fifth 
year, joined the Institution of Naval Architects in 1880. 

, At the monthly meeting of the Zoological Society of 
London, held on November 21, it was stated that 
during the months of August, September, and Octo- 
ber additions had been made to the society’s 
m^^erie. Of these, perhaps the most interesting are 
a brindled gnu, from South Africa, and an anoa, from 
Celebes, Having regard to the times, one can scarcely 
be suipri^d at the announcement of a falling-off in 
receipts during 1917. From January i to October *31 
this ahiounts to ^So6l. Happily, the number of fellows 
elected and re-admitted shows an increase of thirteen, 
as compared with the corresponding period last year. 

In his presidential address to the Royal Statistical 
Society on November 20 Sir Bernard Mallet referred 
to the damage which* the present war must inflict upon 
this and other nations. The United Kingdona has lost 
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by the fair in births more than 500,000 potential lives, 
while Germany during the same period has lost 
3,6to,ooo, and Hungary 1,500,000. At the outbreak of 
war the population of^he Central Empires was about 
two and a half times as great as that of the United 
Kingdom, but their Ipsses of births have been araar- 
ently ten times as great. The reason for this differ- 
ence may be that while the poorer classes in this 
country have never experienced more favourable condi- 
tions, the Germans, if all indications are to be believed, 
have suffered to such an extent as to affect seriously 
the general health of the peculation, ^he infant mor- 
tality in Germany has been some 50 per cent, higher 
than in this country. > 

The Revue Scientifique announces the death on 
November 4, at fifty-eight years of age, of Prof. R. 
Nickl^s, professor of geology in the University of 
Nancy. Early in his cai;eer he investigated the geology 
of the provinces of Alicante and Valencia, in Spain, 
and in 1891 this was the subject of his doctoral thesis. 
He also published important memoirs on the Lower 
Cretaceous ammonites which he had collected in Spain. 
While professor at Nancy he collaborated with the 
Geological Survey of France, and devoted social atten- 
tion to the coalfields buried under Mesozoic strata in 


whom were Messrs. H. Lewis, J. H. Whitley, and G, J- 
Wardle) was cordial co-operation between capital and 
labour, with the ideal of substituting for the {>roved 
general inefficienc};, of individualism a sense of indus- 
trial solidarity for national service. Mr, Wardle inti- 
mated that the scheme does not propose to pool capital 
or profits, but rather technical knowledge, the in- 
adequacy and restricted diffusion of which have been a 
very serious obstacle to British industry. Men of 
science long ago proclaimed this disadvantage, but 
their strenuous efforts to bring about an improvement 
failed almost entirely. Now, under the stress caused 
iby a terrific world-conflict, a flood of new light has 
b^n thro>^ on many matters which used to oe sub- 
jects for t^er controversy. Standardisation would un- 
questionamy tend, to check waste, but, as Mr. Wardle 
remarked, it must npt stand in the way of invention 
and new processes. It is noteworthy that Mr. I/ewis 
handsomely acknowledged that no grant of public 
money had been more usefully employed, or was likely 
to be productive of greater results in the future, than 
that voted for research purposes. This is certainly no 
less true of money providec! for research in connection 
with the clay industries than of contributions made 
towards research in other directions. 


Lorraine. By purely scientific work *be w^ls able to Prof.^^ Leonard Hill has in Monday’s Times y 
iridicate the most likely spots for successful borings, and J'lovember 26, an interesting letter on scientific ration- 
the result was the discovery of valuable coal-seams ing. He points out that as a machine the efficiency 
at a depth between 700 and Soo metres. Prof. Nickl^S of a man is ^bout 25 per cent., three times as much 
communicated several notes on this subject to -the heat being prbduced as external work done. During 
Academy of Sciences from 1905 to 1909, and the value complete rest in bed, fasting, the energy spent in the 
of his researches was acknowledged by the Geological internal work of the body is determined. This aver- 
Society of prance, which awarded to him the Gosselet ages one Calorie per kilogram of body-weight per 
prize in 1911. hour for all average people — about half the expendi- 

„ , , , . . . i- T . ture of the man doing light work. All unproductive 

By the death early in^ November of Lieut. Cyril people, idlers, old, and invalid, can save a large part 
Grera on Ae Palestine -front s i^^ical career oi of the food they eat by lying in bed warm and at rest, 
much promise is cut short. Cyril Green was the ^V^h regard to different classes of workers, the same 
youngest son of the 1^ Rev. T. Mortimer Green, measure of meat is not suitable for them all, because 
registrar of University College, Aberystwyth. At thia meat, far more than carbohydrate or fat, stimulates 
college, where he studied botany under Prof. R. H. the living cells to live at a vigorous rate. Prof. Hill 
Yapp, he graduated in science in * states that experience shows mat the higher class of 

first class in botany honours. In 1912 he jpined the .hraiii-workers, the organising and driving power of the 
staff of the Departm^t M Botany at University Col- nation (which must not be lessej^), secures its energy 
lege London, where he showed marked abi ities as a most easily out of a diet containing a higher propor- 
teacher. Green’s^ investigations lay e^ecially m the tion of meat, and that carbohydrate is utilised very 

field of plant ecology, and included a detailed survey well by producers of mechanical work. He says that 

of Borth Bog, an area of no little botanical interest th# Yapp ration, considering the difficulty of securing 
He also worked at the physiologipl anatomy of wat^> ail the rationed, foods, affords scarcely more than half 

plants. Since the oirtbreak of the war he^ had beeni i|ie energy necessary for productive labour. “At cur- 

appointed head of the Department of Botany in the new^ L rant prioeg flour yields more than 700 Calories for a 
Welsh National Muse^ at Cardiff, a position whmh i^hny, mebt and cheese about 100, margarine 300: 
waa to have be^ held open for him until the conclu. ration bread and flour, then, should be the last 
sum of hostilities. Already before the war ^^n ftbeasui'e of emergency; the physiologist cannot con- 
held a commission in the^ London University O.T.C.,* o^ve rationing these while luxury trades continue and 
and was^ transfer!^ to the Royal Sussex ^RegimenL are not fully cultivated or ships built to the 

Severely woundedi in action in France m May, 1915* ’ utmost; while spirits are distilled from foodstuffs for 
, he was, on recovery, attacl^ to an officers cadet- munitions, and great stores of alcohol are left un- 
battoUon as instrurtor. In June, 1917, he was sent touched ; while the problem of transport of potatoes 
to Egypt, and -fell in action m the recent advance in ^ffid 'swede turnipi? to the urban populations has not 
Palestine, -^is Egyptian campaign ^had a epe< 4 at bee%solvda; wlrile shifting the maxi- 

interest for Grefin, as it brought him in conffict imal advantage to maintain the importation of cereals.’^ 

a flora of which he had previously gained some Itnqw- ; ; 

•ledge in botanico-antiquarian studies carried out by.hini- doceri. In an article on “A Cen- 

in connection with the Departmetit of EgJ^jftology- ‘af"- fral Rureau of Cbittniercial Intelligence” in the 
University College. The last •con^pondence receiv^ Noyj^bdr is^ue of United Empire, Major Cuthbert 
^ his colleagues related to this flora. His brother/^^ Ul^sty urges us tb follofw the example of Gennany in 
Capt. H. M. Green, of the Welsh Regiment, has beeni taKihg.steps to ttirn to account with the least loss of 
posted as missing since Suvla Bay. . -,! tima and fnerWvthe res^ of the British.' Empire. 

_ , . , , . . . ‘ po 4 nt #hi«i he chiefly insists on is what may be 

The proposed organisation of the clay mdustries, dis- ooi^rehen^ively describerf os the indexing of know- 
aissed at a meeting of employers at the Guildhall on l^dge; The parts of the Empitb that he has principallv 
November 23, would^doubtedly have a beneficial and in ' vieiv in ffiokihg his present ^suggestions are those in 
faMeaching effect properly carried but, as ,seems AfrJoav especially tropical Africa. “The once ‘ Dark 
highly probable. The keynote of the speakers (among Cbntiijent,* ” he says, ‘‘ Is certainly the richest of the 
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five, though the fact may be known to few,, not 
in mineral wealth, hut also in agricultural possibilities, 
and must in 'the near future, when central and trans* 
African railways are oonstruot^hecome a field of vast 
undertakings, of thriving natiw industties, and per* 
haps the world’s chief source of raw materials.” WHat 
he would have in order to hasten the utUasation of these 
resources is, first, a central institution in London 
which, according to his ideas, would he merely a fuller 
development of the Imperial Institute on the lines of 
the Hamburg Colonial Institute, of whidh he gives an 
account, and, secondly. Colonial sub-centres which the 
chief centre would supply with abstracts of; the, volu- 
minous information already collected. “It.ishodld be 
obvious that where the intormation aivit training are 
most useful is at the source of the raw ini&terial.” i^'or 
this idea also he acknowledges German origin, refer- 
ring to his own experience at the fine botanical gardens 
and laboratories at Victoria, in the Gernian Cameroon 
colony. All this seems well worthy of consideration, 
but we would add one suggestion, that the information 
thus colleoted and distributed should include, so far as 
possible, estimates of the cost of production of, the 
Colonial Commodities, expressed not merely in money, 
but also in amount of labour employed. Production 
per h^pd is an even more important rubric than pro- 
duction per acre. 

The inaugural address on "Science and its Func- 
tions,” delivered by the chairman, Mr. A. A. Campbelly. 
Swinton, at the Royal Society of Arts,'on November 21, 
contained an appreciative reference to the work of Sir 
Henry Trueman Wood, who recently resigned the 
post of secretary of the society held by him for thirty- 
eight years. Mr. G. K. Menzles, who has been Sir 
Henry’s assistant for the past nine years, succeeds him 
as secretary. The chairman then reviewed the pro- 
gress of science in the past, showing that the most 
primitive peoples had a(4)ii6u a knpwled^ of natural 
laws in an elementary way in fashioning ^eir weapoH^ 
and implements. Later, in the kingdoms of Babylon, 
Assyria, and Egypt, and later in Greece, various 
sciences were studied, and the* lecturer mentioned in- 
stances of their application to practical problems. 
Turning to more rmpnt periods, he contrasted the con- 
dition, of this coufRty in 1754, tiie year in which the 
society was formed, with those prevailing to-day. The 
society was older than many familiar mscoveries and 
inventions. Dealing with the problem of scientificr^i 
education, Mr. Campbell Swinton pointed out that' 
many of the greatest discoveries and inventions had 
been made in the past by men with little formal- 
scientific training, and in fields quite" outside tl|eir.; 
ordinary vocations. Thus James Watt was 7 a makar x 
of mathematical instruments, George Stcphehimh 
a colliery fireman, Arkwright a baiber.^^^m 
began life as a railway pbrterii; 

Boyle, Sir William Herschal, an^ Y bttwr g^fc 
workers in the field of pur^ sciOhce 
described as gifted amateyrs. No rigid dis^Mdh^ 
could be drawn between pure and apptied;;^^ 
Wireless telegraphy afforded a good insmmse bf^puiri^Y 
theoretical work leading to unloresimh 
results, and the same titould doubtless apply ^ 

researches in molecular physics. i 

pointed out that the acqui'ritioh of 

necessarily a disserrice to: humatfity; 

men of science by tltoir>,di8cbveribe Cioatoti wealpj;^^ 

in general received but a small biactiod 'ofytiia' ri 

which their efforts conferred on the coirimuhtto-^.^' 

In the November issue 61 Mon Mri HaroM 
describes a figure recently acquired by the BorOugh of * 
Newbury Museum. '<"It is said, to have been disooyered 
at Silchester, and it has aill the appeafance 
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contemporary with the Romano-British town of Cal- 
leva. It is of dark bronze, 12 cm. in height, and 
represents a male deity or Lar, standing erect, with 
the head surmounted by a sun with twelve rays. The 
right hand holds three ears*^of some grain, probably 
wheat, while the left, which is raised to the Javel of 
the shoulder, but with the bIbow flexed, is 
what seems to be a crescent moon attached to a handle. 
In the centre of the crescent is a small figure with two 
fa^s, the head surmounted by what appears to be a 
pair of short horns. 

Mr. N. W. Thomas, in the November issUe of Man, 
excusing ^ brevity of the account of secret socie- 
ties in West Africa, published jn his recent report, 
remarks ^at he was about to be initiated into the 
Poroj^ociety, which is by no means banned by the 
Government, and carries on its rites with as little 
secrecy as a Masonic lodge, had he not been prevented 
by an order issued by a subordinate official to the ‘chief 
forbidding him to allow Mr. Thomas to go near Poro, 
Bundu, or any other sacred bush. This case, now 
brought to the notice of the local Government, should 
lead to the reconsideration of such orders, which throw 
difficulties in the way of ethnographical investigations 
carried on by the official ethnologist.' 

Mr. ,H. Ling Roth has issued in the second series 
of Bankfield Museum Notes, No. 9, the second part 
of his “ Studies in Primitive Looms,” this instalment 
being devoted to those of Africa. He finds no fewer 
than seven forms of loom in use in ’ the continent : 
the vertical mat loom, the horizontal fixed heddle loom, 
the vertical cotton loom, the horizontal narrow band 
treadle loom, the pit treadle loom, the | Mediterranean 
or Asiatic treadle loom, and the Carton loom. These 
forms are easily distinguishable, and occupy distinct 
areas, although In parts they overlap considerably. 
The most primitive of ail the forms, the vertical mat 
loom, has a wide distribution, extending from the 
west coast to the east of the Great Congo Basin. The 
paper Is lavishly illustrated by excellent sketches, and 
lorms a valuable contribution to the study of the 
history of primitive weaving. 

• In a paper in the Geographical Journal for Novem- 
berKvol. 1., No. 5) Miss Newbigin discusses the rela- 
tionsh 4 >s between race and nationality. After point, 
ing out that the physical differentiae of race, at least 
^ they occur in tne sub-races of Europe, are of little 
importance under modern conditions. Miss Newbigin 
maintains that man’s power of adaptive response to 
his environment is incompatible with the view that 
^the pmctice of a peculiar mode of life endows him 
fixed characteristics, sig:h as are cited 
by many writers as racial chairacteristics. Nationality 
is not permanent' and tmalterable. What makes a 
ngtibny acci^ding to the ahthor’s argument, is not 
<6hly ; ra^ religion, language, history, or tradi- 

tiohi 6ut, partially at least, community of economic 
^ihtbrests d^ndent upon geographic factors. One of 
importitnt of tiiese factors is the existence 
-6^^ supporting>;a large population- 

s^ir^oufided by one which becomes progressively less 
to^ St^pbit sudi a population. Among nation- 
factors she emphasises the existence side ’ by 
, 8 ide^ 4 ^thin the belt favourable to. population, of the 
ihost 'fertile 1^ best fitted to form seats of 

industrie^and of great nodal points focussing internal 
and- exteraaf tines of comihunication. 

1963, Dr. C. Grorini, writing in the RentU- 
«<j^yaer. R. (vol. xxxvii, p. 601), 

directiKi attentioh to the property possessed by the 
bacillus of typhus and certain,:^other bacteria of climb- 
ing up the surface of the agar used for the cu1tur6, 
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while other species failed to do so. This property was 
afterwards used by Choukevvich, MetchnikolT, and other 
bacteriologists for isolating the climbing species, 
notably Proieus, and separating them from others 
which do not possess the same power. In a recent 
number of the Lombardj^ Kendiconti ,(vo\, xlix.), Dr. 
Gorini details further experiments on the method, and 
gives a general r^sumd oi the observations of other 
writers bearing on the subject. 

Tjie possibility of the transmission of plague by bed- 
bugs is the subject of an investigation by Lt.-Col. 
Cornwall and Asst.-Surg. Menon ' {Indian Journ. 
Med. Research, vol. v., No. i, 1917). Their 
conclusion is that the likelihood of the trans- 
mission of human plague by bugs in biting under 
natural conditions is small. The reason for this i^ that 
though plague bacilli may survive in the stomach of 
the bug for nearly six weeks, bugs cannot regurgitate 
their stomach contents in the act of feeding. If, there- 
fore, bugs transmit plague by biting, they must do so 
by wasning out with the salivary secretion plague 
bacilli stranded in their sucking tubes, and the bacilli 
are unlikely to remain in the sucking tube for long 
after an infected feed. 

An important paper on the zoological position of 
the Sarcosporidia is contributed by Mr. Howard Craw- 
ley to the Proceedings of the Academy of Natural 
Sciences of Philadelphia (vol. Ixvii., part 3). The 
author arrives at the conclusion that the Sarcosporidia 
are to be regarded, not as Neosporidia, but as Telo- 
sporidia, and as being nearly related to the Coccidio- 
morpha, a conclusion exactly opposite to that arrived at 
by Minchin, who regarded these parasites as nearly re- 
lated to the Myxosporidia. But apart from problems 
of taxonomy, the author has much to say in regard 
to this group which is based upon original research, 
though he has failed* to throw any further light on 
the migration of the product of the zygote into the 
muscle-cells. 

The skull of the lesser cachalot {Kogia brevicebs) 
has recently been investigated by Dr. H. von Schulte, 
who records the results of his labour in the Bulletin 
of the American Museum of Natural History (vol. 
xxxvii., article xvii.). The material at his disposal 
comprised the skull of an adult female and that of a 
calf about two-thirds grown, and these are compared 
with those already described in other museums. 
author finds that the cranium of Kogia is subject tb 
a considerable degree of fluctuating variation, and 
that it is impossible to distinguish sexual characters 
therein. Finally, he holds that a comparison between 
the skulls of Kogia and Physeter shows the former 
to be the more^highly specialised form, though both 
have deviated in different directions from the common 
ancestral type. 

An interesting account of the high alpine flora of 
the Upper Mekong in N.W. Yunnan is given by Mr. 
George Forrest in the Gardeners* Chronicle for Octo- 
ber 27. Dwarf rhododendrohs a^e the dominant 
feature of the region from 12,000 to 15,000 ft.,' forming 
a moorland vegetation ve^ similar in appearance to 
our owm heather moors. Of the 7000-8000 species of 
plants already collected by Mr. Forrest, fully 20 per 
cent, he estimates are rhododendrons. Their wealth,, 
he writes, “ is almost incredible . . . each individual* 
seems to have a form or affinity on every range and 
divide differing essentially from the type.” One of 
his new species, a shrub 1-2^ ft. high, bears masses 
of brilliant yellow flowers; and was found covering 
many acres of country. 

Kew Bulletin Nos. ^ and 5, which are issued 
together, are almost entirely occupied by an account 
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of the genus Strychnos in India and the East by the 
assistant-director. Ninety-two species are now known 
from this region, twenty-two being described in this 
paper for the first tirr^e. The genus is broken up into 
four sections on well-marked floral characters, and it is 
in the section with long-tubed flowers and large fruits 
that the economic species are to be found. Strychnos 
Nux-vomica, it is found, occurs wild, not only in 
South India and Ceylon, but also in Cochin-China. 
The plant from Burma and Siam formerly con- 
sidered to belqng to this species proves to be quite 
distinct, and is described as a new species under the 
name of Strychnos Nux~blanda. It is of interest that 
the seeds of this tree, which resemble those of the well- 
known NuX‘Vomica, contain practically no alkaloids. 
Another economic species, 5. Gautheriana, from French 
Indo-China, about which much confusion has existed, 
has also been satisfactorily determined with the help 
of material at Paris. Several interesting questions of 
geographical distribution are raised in the introductory 
pages, and the paper is illustrated with text figures. 

In the Agricultural Journal of India, vol. xii., 
part iii., Messrs. J. H. Barnes and B. Ali give an 
account of investigations which demonstrate that the 
progress of reclamation of alkali soils can ineffec- 
tively tested by measurements of the activity^f the 
oxidising, nitrifying, and nitrogen-fixing bacteria in 
the soils. Mr. J. \. Sen contributes observations 
made at Pusa on the occurrence of infertile patches 
under trees, which indicate that numerous factors are 
involved, such as competition for light and food, pro- 
duction of toxins, and accumulation of soluble salts. 
Mr. H. E. Annett contributes the results of further 
experiments in the improvement of the date-palm sugar 
industry. The deterioration of the juice by fermenta- 
tion during collection was found to be largely obviated 
by coating the earthenware collecting pots internally 
with lime. Metal buckets, as used in North America 
fdr maple Juice, were found to be very unsatisfactory. 
The dark colour of the date-palm sugar (gur) was 
found to be due to the alkalinity of the fresh juice. 
When this was neutralised before concentrating the 
juice a very satisfactory light-coloured gur was 
obtained. 'v;; 

Mr. T. a. Jaggar, jun., director of the Hawaiian 
Volcano Obsc;rvatory, occupies sixty pages of the 
American Journal of Science {vol. xliv., p. 161, 1917) 
jwith an important and well-illustrated account of 
recent " Volcanologic Investigations at Kilauea,” sum- 
marising much that has been published in the Bulletin 
of the observatory from time to time (compare Nature, 
vol. xcviii., p. 436, and vol. c., p. 92). The large photo- 
graphs of two aspects of Halemaumau, by Mr. Mqri- 
hiro, of Hilo, are reproduced in a very impressive 
plaU. 

The late Mr. Clement Reid’s memoir on the Bourne- 
mouth district, published by the Geological Survey in 
1898, was the result of his mapping of the superficial 
deposits ; but Sir A. Geikie, as was stated in the preface, 
then looked forward to the issue of a more detailed 
account of this very interesting area. Mr. H. J. 
Osborne White has now prepared a second edition, 
which is practically a new work (Mem. Geol. Surv., 
Explanation of Sheet 329, 1917, price 2s.), as a guide 
to the colour-printed map whicn appeared in ;mo4. 
The observations and co-operation, pf Dr. W. T. Orel, 
of Bournemouth, have been largely utilised, and the 
gravels with Palaeolithic implements receive just atten- 
tion. They are regarded as -the deposits of streams 
of much greater volume than those of modern Hamp- 
shire. The most effective passages in the memoir re- 
mains that in Sir A. Geikie’s preface, where he com- 
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pares the Ordnance Survey map of “Bourne Mouth” 
in 1811 with that issued in 1893. The present, geo- 
logical map, with its colouring of the plateau gravels 
of Winton and Boscombe, and of the Bagshot Sands 
of Parkstone, affords a good explanation of the human 
development of the district. 

Accompanying the main coal seams in some parts 
of England are often found seams of inferior coal sub- 
stances. These frequently resemBle cannel; coal more 
or less closely, and are distinguished by giving a large 
proportion of a very voluminous ash, making them use- 
less for ordinary fuel purposes. In some districts the 
carbonaceous portion, considered* apart from the ash, 
is comparable in composition with that'of a good coal, 
so that the substance contains a large amount of poten- 
tial energy, which is at present wasted. Experiments 
have therefore been made in order to ascertain whether 
by low-temperature distillation of the waste^ coal any 
portion of this potential energy can be made” available 
in the form of oil fuel or other valuable products. 
An account of these experiments is given by Mr. T. F. 
Winmill in the Journal of the Society of Chemical In- 
dustry for August 31. The main bulk of the liquid 
products obtained was a hydrocarbon oil of a new type, 
having a ^ecific gravity of from 0794 to o pio, and 
boiling between the range 150° to 360° C. ; it proves 
to be a mixture of unsaturated and polymethylene 
hydrocarbons. The only obvious use for the mixture 
is as a fuel oil. Unfortunately' the experirnents indi- 
cated that treatment of the cojil as described would not 
in present circumstances be a commercially profitable 
process, the cheapness of the waste coal being more 
than offset by the fact that no residue of saleable coke 
is left. 

In a paper which appears in the Proceedings of the 
Royal Society , of Edinburgh for the session 1916-17 
Dr. John Aitken gives an account of his investigation 
of the nature of the nuclei present in air on which 
condensation of moisture occurs when the air is 
.slightly supersaturated. The supersaturation is pro- 
duced in the usual way by the expansion of the air 
by amounts which, in Dr. Aitken ’s apparatus, were 
2, 4, 6, or 8 per cent. /The smallest expansion causes 
condensation on the» largest nuclei, and it is r^eated 
until no further condensation occurs. Expansions of 
4 per cent, then bring down smaller nuclei, and finally 
expansions of 8 pei cent, bring down the smallest in- 
vestigated by Dr. Aitken. All are much larger than 
the “small ions” requiring expansions 0&125 per cent, 
to bring them down. Pure air has fewer nuclei of 
all kinds than polluted air, which, when freshly polr 
luted by combustion or some other chemical process, 
has a great number of large nuclei, remoyable by a 
2 per cent, expansion, and many requiring expansions , 
up to 8 per cent. The smaller nuclei disappear faster 
than the larger. Many substances give off nuclei at 
ordinary temperatures, but heating facilitates the pro- 
cess, especially if chemical action occurs. Dr. Aitken 
takes exception to the use of the term ions for,thes.e 
nuclei, even when they are electrically charged.. 

Several aeronautical articles appear in the issue of 
the Scientific American for October 6. One article 
deals with the training of airmen in the Stdtes, and 
lays special emphasis upon the importance of the tech- 
nical instruction which the men receive, enabling them 
to understand every detail of the mechanical equipment 
of their machines. A complete report is given of 
Capt. Hucks’s paper on “ A Further. Three Years’ 
Flying Experience ’’—noted recently in these columns. 
An article on “The Classification of Military Aero- 
planes ” is pf some interest, but most of. its contents _ 
is well known to those who follow aeronautical pro- ' 
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gress in this country. A short note on the use of kite 
balloons deserves comment, as these invaluable aids to 
artillery are seldom mentioned in our periodicals. 
Their greatest advantage lies in ^hc fact that they are 
in direct telephonic communication ■'with the battery 
for which they are ‘Vspotting,” a%.the Scientific 
ican duly points out. Aii excellent plate is gi^ri 
illustrating the leading types of German aeroplanes 
for 1917, together with a table giving thdr main 
dimensions, armament, and engine power, v Among 
the shorter articles is one which informs us that 
America’s first “Blimp” .is npw in commission. 
Another short note discusses the advantages of the 
tractor-pusher type of battleplane, a design in which 
a small car is mounted in front of the airscrew of a 
tractor machine, giving the gunner an excellent field 
of fire. This idea is not new, but has not hitherto 
met with much approval on account of the mechanical 
difficulties of supporting the forward car. 

Engineering for November 23 contains an illustrated 
article on the armament of aeroplanes, in which refer- 
ence is made to the arrangements whereby a machine- 
gun can be fired through the propeller. The German 
Fokker of 1915-16 had a fixed quick-firing gun mounted 
in this way, and combined with the engine, so that 
its firing synchronised with the working Of the engine. 
This method has been adopted on most of the French 
and enemy machines. Illustrations of a Parabellum 
gun and also of a Maxim gun with the synchronising 
device attached are given in the article. The ammuni- 
tion used by the Germans is also illustrated; the belt 
contains ordinary, perforating, incendiary, and explo- 
sive bullets. The incendiary buffets are hollow, and 
filled with an incendiary material, the basis of which is 
phosphorus ; these bullets produce a trail of light, the 
object of which is to fire airships and petrol tanks, and 
also to enable the gunner to correct his* range. The 
perforating bullets consist of a hardened steel core 
surrounded by a German-silver cover. The belts con- 
tain about 10 or 15 per cent, of explosive bullets, the 
action of which is that of small explosive shells. 

Since 1906, when Mr. Palin Elderton’s useful volume 
on “Frequency Curves and Correlation was pub- 
lished, many further advances have been made in 
statistical method, and the author has now issued an 
ad^ndwn (C. and E. Layton, 1917) with the idea of 
brihgkig the book up to date. The first part deals 
with the exceptional types of frequency-distribution 
derivable from Prof. Karl Pearson’s differential equa- 
tion, and the second and third parts describe briefly . 
the calculation of a coefficient of correlation for a two- 
rowed table iby Prof. Pearson’s method atid the cor- 
relation-ratio ‘-respectively. .The pamphlet should be 
in the possession of all owners of the original work, 
a list of errata which is also given. VVe have also 
received a reprint of a short paper on the coefficient 
of corre ation by Mr. W. G. Reed, of the U.S. Weather 
Bureau, front, the Quarterly Publications of the Amer- 
ican Statistical Association. The paper gives illustra- 
tions of the calculation of the coemetent, and a biblio- 
graphy of the literature. One illustratio'n seems a 
little misleading, though it is given as a warning. The 
correlation between the pha^e of the moon and the 
height of high- water is found to be near zero. But the 
phase of the moon is measured by the*number of days 
after fuff moon ; if it were expressed as a periodic 
function the correlation would be high. 

Mr. Vi C. Shipper contributes to the Chemical News 
‘for November 2 an interesting note on pure sodium 
chloride. A specimen prepared by dissolving metallic 
sodium imdistilled water, neutralising with pure hydro- 
chloric acid, and precipitating with hydrogen chloride 
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con^ned n considerable amount of potassiuhi salt as 
detected by the flame test. After four recrystallisations 
from distilled water»*:however, the i>urified salt con-* 
tained only 6*oi per <%ht. of potassium chloride. A 
sample prepared and pdrlfled in the same way, except 
that caustic aodsi “||^i'e by alcohol** was employed, 
contained 0‘03 per cmt. of potaswum chloride, whilst 
four rec^staUisations of a sample of common 

salt gave a prpduct containing 0*07 per cent, of thc^ 
same . iiwurity. T^e diief conclusion drawn is that 
althouglv potassium, chloride obstinately persists with 
sodium chloride, it pan be removed by repeated re- 

crystallisations. 

*!* ''" 1 ^ 

A GREAT deal of information is contained in a paper 
on gas-firing boilers read by Mr. T. M. Hunter at the 
Institution of Electrical Engineers on November 22. 
Mr. Hunter believes that there is a great future for this 
method of firing boilers, despite the unfortunate ex- 
periences which hUve been the lot of many engineers 
in the past. Mr- Hunter’s paper — ^which is almost a 
text-book on th<r subject — should assist engineers to 
understand and to obtain the proper conditions for 
economical gas-firing. In connection with the testing 
of results, the following extract is of interest The 
apparatus for boiler control wifi cost a considerable 
amount, and it must not be overlooked that the best 
outfit of, recording instruments is useless unless a 
constant and intelligent use of them is enforced abso. 
lutely. If, in addition to this, the boilermen and the 
man in charge of the boiler plant are given a pmmium 
for maintaining good results, boiler control will soon 
develop into a fine art, and prove an impewtant source 
of revenue.” " We think that Mr. Hunteii^s remarks 
should be noted by owners of boilers. There are 
numerous cases where CO, recorders, pyrometers, etc.^ 
have been installed, and are practically ready for the 
scrap heap ^ter‘% few weeks’ life, when tney have 
served much The same puipose as toys. On the other 
hand, if these instruments are kept in thorough work- 
ing order, and if the workmen are taught to take an 
intelligent interest in their records, it is astonishing 
what improvements cah be effected in the working of 
the plant. . 

We havejfeeceived a small booklet from Messrs^ Wat- 
son and Sons (Electro- Medical), Ltd., of 196 Great 
Portland Street, W.i, entitled ‘‘The Sunic Record,” 
dealing with some recent develojpments in the produc- 
tion of apparatus for the generation and application of 
X-rays. The work is edited by Mr. T. Thorne Baker, 
and is an interesting indication of present activity in 
'the British electro-medical industry. In addition tor^e 
description nof new apparatus, the bookie contain^ 
an original article on the suppression of “ inverse ” 
current in induction coils, notes on the X-r^y examina- 
tion of metal castings, radio-active paints, the Coolidge 
X-ray tube, reviews of books, etc. It is proposed to 
continue the publication monthly, and the proprietors 
undertake to send copies to those who will forward 
their names and addresses. » 

MESSRS. H. K. Lewis AND Cb., LTD^, 136 Gower ’ 
Street, W.C.i, have sent us a list of the new books 
and new editions added tp their Medical and Scientific 
Circulating Library during July, August, and S<(^tem- ‘ 
ber. As tne library contains upwards of 13,000 works 
dealing with itiedicine, surgery, astronbihy, biology, 
botany, chemistry, electricity, engineering, geology, 
microscopy, mining, physics, philosophy^ sodologyi 
technology, voyage and travels, Moloj^/etc^; and as 
a'fiy recent book of importance which tnay be applie<|^ 
for, if not already available, is added to it, it sfipuld be 
of great service to science wtwkers. The list. will be 
sent to any address on application. ^ \ 
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OUR ASTRONOMICAL COLUMN, 

The Total Eclipse of the Sun, June 8, 1918. — ^The 
total eclipse of the sun on June 8, 1918, will be visible 
in the United States along a belt having a maximum 
breadth of sixty miles, extending from the State of 
Washington, through parts of Oregon, Wyoming, and 
Idaho, across Colorado and Kansas, and finally reach- 
ing Florida about sunset. The duration of totality 
will diminish from 2m. 2s. at the coast of Washington 
to less than half that* amount in Florida. It is reported 
in Science (October 26) that Profs. Frost and Barnard 
have made a personal investigation of certain localities, 
and have decided upon Green River, Wyoming, as the 
principal station for the expedition from the Yerkes 
Observatory. Green River is situated between Chey- 
enne and Ogden, in the so-called Red Desert, and with 
a rainfall m about 10 ia. per year, and an elevation 
of 6000 ft<t it appeal’s to be one of the most promising 
stations along the belt of totality. The transparency 
of the ai/ on the day of the visit of the Yerkes astro- 
nomers is described as extraordinary. Denver is a 
possible observing station, but there appears to be some 
risk of cloud in the Colorado mountains on a June 
afternoon. It is probable, however, that a spectro- 
graph from the Yerkes Observatory will be attached 
to. the 20-in. equatorial of the University^! Denver. 
Another, site very favourably reported upon is near 
Matheson, Colorado^ about sixty miles south-east of 
Denver, at an elevation of 6000 ft. On account of the 
war no British expeditions have been organised for ob. 
servations of this eclips^ 

Rjpoaxs OF French Observatories. — From the 
official report oh the provincial observatories of France 
for 1916 it appears that a' large amount of valuable 
work has been carried on, . in spite of the serious deple- 
tions of staff which are recorded. Meridian observa- 
tions, observations of minor planets and comets, and 
work connected with the astrographic chart of the 
heavens are prominent features of the reports. Con- 
siderable attention has also been devoted to terrestrial 
magpetism and meteorology. At Lyons M. Luizet 
has continued his important studies of short-period 
variables, and nuinerous , observations of double stars 
have been made by M. Montangerand at Toulouse.' 
'She retirement of M. Coggia is announced by the direc- 
tor of the Marseilles Observatory; M. Coggia joined 
?the staff of this observatoiy in 1866, and was the 
discoverer of seven comets, of which Comet VII. (1873) 
and Comit III. (1874) were especially notable. 

SiHvcTURE OF Planetary NEBULJE.—An inves^gation 
of the interiifil movements and possible structure of the 
planetary nebulae 6^3 and 7009 of the N.G.C. has been 
made by Mr. W. K. Green (Lfdc Observatory Bulletin, 
No. 298). In each case , several long-exgosure photo, 
graphs of the spectrum were taken wuh different orien- 
.tations of the elit, so as to^ive the radial velocity at 
a large number of points. Tne central |>ortion of each 
.pebula gives direct*** evidence of rotation about the 
ihwter axis, but the outer portions along the major 
axis seem to be rotating in the opposite direction, and 
sqpid. of the observed velocities follow no regular law. 
Photometric measurements of plates obtained with the 
Croqjiley reflector hdve been made, and curves are 
given ishowing the distribution of intensity along vari- 
ous diameters. Both sets of bbservations point to a 
rotating dlipsoidal shell as a possible form, but the 
iuniinonty curves which have been calculated for such 
forms are an disagreement with the observations as 
regards the . major aius. An attempt is made to ex- 
plain tne reversal of direction of rotation at the outer 
ends by supj^sing that the central ellipsoid is sur- 
rounded by a fainter ellipsoidal shell or ring, which 
rotates in the opposite direction, but this hypothesis is 
not considered to be entirely satisfactory. 
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THE EDUCATJOJ^ BILL. MA^NE BIOLOGY. 

nr HE important conference between representatives CpOURTEEN papers, forming voL‘3rU (19x7. pp. 360), 

of the local education authorities and Mr. Fisher, * are issued from the Deparbnent * 01 , Marine 

President of the Board of Education, held in London Biology of the Carnegie Institutiorf of Washington, 
on November 20, is indicative of the keen interest taken Three papers record observations on the seyphdp^nusa, 
by responsible men in* the Education Bill so far as its ■ Cassiopea xamachana, which ^s spnllow 

vital clauses are concerned. Mr. Fisher was not called water near the laboratory at Tortugas, Fliiltda. ’ t^ 
from his high office as Vice-Chancellor of the Univer-^ medusa, which thrives well in aquaria, Is accus^tomed 
sity of Sheffield simply that » he might promote a* in nature to a consuierable range in saliaity and /fn 
measure embodying certain changes in methods of tennpefature, and, having comnimsal algaPCells, is in 
educational procedure and administration, or to in- some measure independent of the oxygen supply of the 
crease the bureaucratic powers of the Central Authority “ surrounding water. On ;removing, by means of twO' 
with some possible advance in the essential features circular cuts,, *the peripheral region, including the'v 
of education, but in response to a^ growing and in- sense-organs, and the central stomach, an annular piece 
sistent demand, largely induced by the lessons of the of tissue is obtained which is paralysed (owing to 
fierce conflict in which we are engaged, which has removal of the sense-organs), but is capable of stimu- 
thrown a lurid light upoh the* defects qj our educa- lation by an induction mock until a contraction wave 
tional system, that Parliament should initiate a liberal going in one direction is entrapped in it. Such a wave 
measure of educational reform so complete and all- may maintain itself for days with little change of rate 
embracing that no child of the nation shall be allowed provided the temperature, COj, salinity, and H-ion 
to escape from its fostering care, however fnsistent concentration of the sea-water renihin constant. Such 
may be the demands of industry. rings ,of tissue provide extremely favourable material 

Mr. Fisher has enthusiastically responded to this for the study of variations in the rate of nerve-con- 
demand, and by his speeches in and out of the House duction in natural sea-water and in artificial sea- 
has aroused a deep and almost universal desire that his water solutions. Dr. A. G. Mayer concludes, after 
educational reforms, by no means rising to the Height many experiments on these rings, that nerve-conduction 
of his aspirations or fulfilling the arderit hemes of is due ,to a chemical action involving the cations 
some educationists, should be given a chance qi legis- sodium,, calcium, and potassium (magnesium is non- 
lation. Unfortunately, the measure is weighted with essential), the sodium and calcium combining with 
certain provisions which, in the opinion of many per- some proteid. The high temperature-coefficient of 
sons jealous of the claims of local government, are ionisation of this ion-proteid may account for the high 
likely to impede the initiative and sap the public spirit temperature-coefficient of the rate of nerve-conduction, 
and independence of the local authorities. Front the Dr; L. R. Cary has carried out experiments to test thd 
tenor of the interview mentioned above it is fairly influence of the sense-organs of the medusa on meta- 
clear that Mr. Fisher is prepared to go' a long way to holism and regeneration. The oral arms and stomach 

meet the criticisms offered so far as certain of the having been cut away, a strip of subumbrellar ecto- 

administrative clauses are concerned, and there is h<^e derm, in which alone the nervous elements are con- 

therefore that an agreed measure niay result which tained, was removed qlong a dianleter, and thus 

will dispose of the excuse that the Government cannot nervous connection between the halves of the disc 

find the necessary time for its discussion. prevented. Comparison of such insulated halves, in 

Many measures of reconstruction, to take effect after one of which the sense-organs were present, while in 
the war, are afoot, but most of them are likely to the othfer they had bjsen rttnoved, showed that the 
be futile of result in the absence of an educational half-disc with sense-organs always regenerated more 
measure of the character Mr. Fisher has placed before rapidly, especially in flie early stages. The experi- 
the nation. It is,accordingly with warm approvafthat meints indicate that the rate of regeneration is simply 
we note that an important body like the British Sci^ee an expression of the general metabolic activity of an 
Guild has on this ground approached the Prime .MiHis- .^imal, and as such is subject to the influence of the 
ter with a demand that facilities shall .be given to r^yi^centres Dr. S. Hatai gives an account of the 
enable the Bill, after due consideration and such composition of normal and starved medusae, 
amendments as mav be found necessary, to become Prof. E,,N. Harvey describes experiments on, and 
law in the course of the present session of Parliament, discusses, the chemistry of light-production in 
In all, 331 resolutions, of which 156 are from Labour axuma|8., He has studied in detail a Japanese marine 
organisations, have been received by the Government ostrat^' Crustacean, Cypridind hUgendorfi, in which 
urging that the Bill should be pressed foi^ard with bU’ light-s^ing nfaterial is formed in a gland opening 
possible speed. The prospects of the Bill becoming near tm niouth and, on agitation of the animal, is readily 
an Act have, indeed, improved greatly during the past extrud^ as minute yellow globules which dissolve in 
few days. On bjovember 23 Fisher, in a speech, water to a Cok>Urless solution. Oxygen is necessary 
at Brighton, declared that the Government intends to for light-prodHction, in which two substances— ‘‘photo- 
pass the Bill, and the Parliamentary correspottilen't of genin ' and “ photophelein * — are shown to be con- 
the Times says it is understood that the Government ceriied. Fbotogenin, present in the luminous gland 
is prepared to Consider favourably the giving of facil}- cells, is cblloldaL ana probably a proteid. Photo- 
ties for the Bill this session, provided that a guarantee pheleirti Whldi is found in high concentration through- 
is given that the d^ates in the House of C|||mm6n8 out 'the |»ody of Cypridina, is crystalloidal and of un- 
are limited to a specific number dfParliamenteSydaySk known, ' composition. ^ One part of the gland in 
A large deputation, representative of all parties in' x,76p,<^o^ooo of %ater will give visible light on the^ 
the House of Commons, waited upon the Printe^ Minis- of photophelein. A siniilar photogenin-photo- 

ter on 'Monday to urge the importance Of passing th pheiein reaction was found in' Japanese fireflies 
Bill into law without delay. Mr. Lloyd George was' (Luciola). Mrs. Harvey records observations on Noc- 
unable to give any definite pledge, but he. suggested tiliica, the luminescence of which is traceable . to 
that if the present session were prolonged it might % granules (photogenin) in the psotoplasm, but photo- 
possible to take the Bill towards the end of the sessiofU' phelein could not be demonstrated, 
and if not, it would be given priority next session. It Dr. A, J. Goldfarb has investigated the variability of 
is possible, therefore, that the second reading will be taken the eggs of sea-urchins; Dr. H. L. Clark records the 
before Christmas, and, in any case, the Bill is to be given habits and feactions of a Comatulid (Tropiometra) ; Dr. 
precedence next session if it dqes hot come on bef^. A. L. Treadwell describes several new species of Poly- 
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chaeta; Dr. H. E. Jordan gives an account of the 
structure of ihc striped muscle of Limulus, and also 
traces th( embryonic history of the germ-cells of the 
loggerhead turtle from the emigration of the primordial 
germ-cells from the yolk-sac endoderm to tl>eir arrival 
in their final positions^. 


RJiSMARCH PARERS FROM THE 
UNIVERSITY OF SYDNEY. 

'■piIE University of Sydney has recently issued (for 
A- private circulation) several volumes of reprints 
of papers by members of its staff and by its research 
Students during the period 1909-ib. It is clear that 
the University is doing its duty in contributing to 
scientific progress, and m training its best students in 
the methods bf research. Thus in vol. A we have a 
list of upwards of sixty papers (twenty of which are 
included in this volume) ranging over the subjects of 
mathematics, physics, chemistry, agriculture, and 
engineering; and although, of course, they are of un- 
equal value in the eyes of an expert, they arc all con- 
cerned with genuine scientific problems, the solution 
of which means something more than a mere class 
exercise. One paper is of an exceptional kind, as 
dealing with a chapter of mathematical history. This 
is Prof. H. S. Carslaw’s Napier commemorative lec- 
ture, which gives a clear and interesting account of 
what Napier’s logarithms were (even yet this is often 
wrongly stated), and of the way in which they were 
calculated. The other papers are technical, and we 
^nust content ourselves with noting those in the com- 
plete list which obviously deal with specially Austra- 
lian matters. I'hese are : (i) Two papers on super- 
annuation and pension funds; ; (2) one on the teach- 
ing of mathematics in Australia; (3) one on Australian 
coalfields and collieries; (4) one on the Hargreaves 
goldfield, N.S.W. None of these, however, appear in 
this volume, probably because the stock has been 
exhausted. 

An’ interesting record of the activities in research 
of the anatomists and biologists of the University is 
contained in vol. i., series B. Unfortunately the 
volume is by no means complete, for of the fifty-seven 
papers which have actually been published during the 
period covered (1909-16) only twenty-eight are repre- 
sented. This, however, is five more than we are led 
to expect from the table of contents, which is to that 
extent inaccurate. These papers represent the original 
research of a dozen different authors, and naturally 
range over a wide field, from pathological anatomy 
to zoogeography. The most distinctively Australian 
contributions are those dealing with the fauna of the 
great island-continent. The botanical side of biological 
science is but slightly represented, though we may 
expect to see a great advance in thi^ direction now 
that a separate department of botany has been estab- 
lished in the University. A good many of the papers 
were originally published in English journals, and are 
already well known to workers in this countir. * Of 
the remainder, the Proceedings of the Linnean Society 
of New South "Wales furnish a very large proportion. 
We may direct special attention to Mr. E F. Hall- 
mann’s “ Revision of the Monaxonid Sponges described 
A as new in Lendenfeld’s Catalogue of Sponges in the 
Australian Museum." Such a revision was greatly 
needed, for the catalogue' in question is a singularly 
unsatisfactory piece of work. Mr. R. J. Tillyard’s 
papers on dragonflies constitute a conspicuous feature 
of the volume and a very notable contribution to the 
study of this group of insects, which is dealt with from 
the different points of view of systematic zoology, geo- 
graphical distribution, and physiology. We note that 
Hallmann and Tillyard are, .or were, 'both 
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Linnean Mackay fellows in zoology. These fellow- 
ships have done much to promote the study of zoology 
in a country where an immense amount of work still 
remains to be done before our knowledge of the fauna 
can be placed upon a really satisfactory footing. The 
issue ot this volume coincides with the retirement of 
Pixif. Haswell from the chair of zoology, which he has 
so long held. He himself contributes four memoirs 
to the collection, and we hope that his valuable re- 
searches in Australian zoology will long be continued. 

Scries B, vol. ii., is concerned with geology, patho- 
logy, and physiology, the first-named science occupy- 
ing by far -the greatest portion. The paj3crs iiTcludc a 
series by W. N. Benson on the "Great Serpentine 
Belt of New South Wales," where the perennial 
subject of the connection between radiolarian cherts 
and pillow-lavas comes up for discussion in the case of 
rocks of Middle Devonian age. The association of 
frequent casts of Lepidodendron with radiolaria has 
raised interesting physiographic questions. The allu- 
vial deposits of Copeton, N.S.W. , containing tinstone 
and diamonds, have been worked since 1873, and Mr. 
L. A. Cotton has recorded (1914) a‘ diamond in a 
quartz-dolerite of the district. He regards the basic 
magma as the true matrix, and does not suggest a 
derivation from underlying rocks. Prof. Edgeworth 
David has stimulated so much of the geological work in 
the University of Sydney that his address to the Aus- 
tralasian Association in 1913 seems very fittingly in- 
cluded in this volume. It deals with the influence of 
an Antarctic continent, varying in dimensions in geo- 
logical time, on the climate of Australia, and attributes 
the cold Permo-Carboniferous conditions to the im- 
mense extension of land in the south of the southern 
hemisphere. Among the physiological papers is one of 
importance to chemists, by Mr. H. Wardlaw, on "The 
Accuracy of Neumann’s Method for the Estimation 
of Phosphorus." Though this author’s work has been 
largely concerned with milk, of human or other origin, 
he has found time for a specially Australian study on 
the variations of temperature in Echidna. 

THE SURVEY OF INDIA. 

Indian Survey Report for 1915-16 contains 
nothing of special interest either in the department 
of exploration or in that of science, but it is a_ good 
record of solid work carried out under the direction of 
Sir ^dney Burrard, curtailed in certain branches by 
the exigencies of war service, but on the whole a most 
satisfactory report. The progress made in the^ topo- 
graphical mapping of the huge area of India in the 
ten years preceding 1916 shows that between one- 
fourth and one-fifth of that area has been completed 
on various scales and by various methods up to date, 
but one is left in doubt as to the comparative values 
of the revision necessary in the mapping of an older 
date than 1905. The whole of India (or very nearly 
the whole) must have been mapped by then, on scales 
which are much the same as those now adopted for 
various classes of land area. Surely very little revision 
it necessary in those barren areas (within the frontier) 
that were mapt ed pn the smaller scales. ^ On the other 
hand, much 01 the i in. per mile mapping must have 
required actual re-survey. The area remaining to be 
m^ped amounts to i '383767 square miles (or there- 
abouts?), so the Survey of India has still a career 
before it. 

It is worthy of note that thirty-six "Impe- 
rial” officers have been withdrawn for active 
service, and that of that number no fewer than seven 
have already laid down their lives for their country. 
A survey party has been attached to the forces in 
Mesopotamia, and the result of its work will be of 
special interest, but otherwise no trans-frontier geo- 
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graphical work is reported. The trigonometrical 
branch has necessarily been curtailed in its activities, 
the scientific work of that branch (astronomical, mag- 
netic, and tidal) making uo its chief record, with but 
little reference to the extension of geodetic triangula- 
tion. In the department of map publication there has 
been great activity, the total number of maps published 
(626,329) during the year being in excess of that of 
the year previous. T. H. H. 


MODERN DEVELOPMENTS OF THE GAS 

INDUSTRY. 

O WING to sudden illness, Mr. W. B. Worthington 
asked at the end of Octoiber to be released 
from the duties of the presidency of the Institution of 
Civil Engineers. Mr. Harry Jones, who has been 
elected to succeed him, delivered the presidential ad- 
dress before the institution on November 6. Mr. 
Jones is the chairman of the High Explosives Com- 
iiiittee, of which Lord Moulton is president, and is the 
first member of the gas engineering profession who 
has occupied the chair at the Institution of Civil 
Engineers. In his address he dealt with modern de- 
velopments in gas practice, how far the practice has 
been making itself useful during the war, the fresh 
prospects it has in the coming time of peace, and, 
finally, the special qualification of the gas engineer 
and the work he has to do. .Subjoined are extracts 
from the address. 

There has come about in the work of the gas 
engineer an .entire revolution. We used to be called 
'■ gas light companies,” and the ancient Act of Parliar 
ment us<^d to speak of ” furnishing a luminous vapour.” 
The revolution that I speak of is in the fact that the 
use of gas for direct lighting has become almost ex- 
tinct, and there har^ been an enormous development 
of gas as pure fuel, both for domestic and trade pur- 
poses, as well as for motor-cars. So extensive has the 
growth been that jt is estimated that, allowing for the 
use of incandescent mantle burners, not 5 per cent, of 
the whole output is now used for direct illumination. 

The fuel and engine use varies as the towns are 
more or less industrial, but evidence is not wanting 
that that also is growing very rapidly. For instance, 
in the East of London the Royal Mint melts the whole 
of the coinage by gas furnaces, and Messrs. Roth- 
schild’s large refinery uses the same means of smelting. 
It is' remarkable that the gas company which furnishes 
that supply, having made fuses for war purposes, was 
found to Jiave by its furnaces melted the metal with 
such good effect"^ as to produce an alloy so superior 
that the company has been specially asked to smelt 
•metals on a large scale for the Munitions Department, 
and is now carrying out a considerable amount of 
smelting for that department, and you may be in- 
terested to learn that this is endrely done by w'ojpen 
operators. 

Sir Robert Hadfield has stated that in his Sheffield 
works he uses as much as 500,000,000 cub. ft. of gas 
per annum for smelting and metallurgical purposes, 
which represents the output of 45,000 tons ’'of coal. 
Mr. *Hanbury Thomas, the ‘manager of the Sheffield 
Gas Company, has stated that his company has no 
fewer than 642 furnaces, consuming 372,000,000 cub. ft. 
of gas, at work in his district, while 15,116 h.p. gas 
engines consume 789,000,000 cub. ft. From Birming- 
ham, Manchester, Glasgow, and, indeed, from all the 
manufacturing towns, we hear similar statements. For 
such purposes the cleanliness, flexibility, intensity of 
heat, and control of gas fuel must be very great con- 
siderations indeed. The effect of all these uses of gas 
has been to level the load factor and to remove the 
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maximum demand peak from night-time in midwinter, 
which was formerly the time when people Wanted 
special light, and often some heat; but to-day the mid- 
day cooking hour on a summer Sunday forms the 
peak in the industrial suburbs of London. There is 
no hour which demands much gas as that par- 
ticular hour on a July Sunday. 

An important result of these extended uses of gas 
appliances has been their ready applicability to the 
rapid furnishing of niunitions on emergency^ Acknow- 
ledgment is diie to makers of furnaces and stove 
plants for the aptitude, and energy shown by them in 
forcing their output to meet the stress of war, in face 
of scarcity of materials and labour. Moreover, they 
have devised a great variety of useful and ingenious 
plant ^ for facilitating processes of all kinds and for 
speeding up output, and these have l>een eagerly 
accepted by those engaged on munition works. 

But, quite apart irom general service of this kind, 
a special direct supply of high explosive materihl was 
effectively furnished at short notice in adequate quan- 
tities to the War Department, «ind, although I must 
not enlarge upon this, I have obtained Lord Moulton’s 
permission to quote to you the full and generous recog- 
nition he has given publicly to these services, of the 
gas industry. Among other complimentary and gener- 
ous expressions he has stated ; — ” Without the direct 
aid of the gas industry, and, further than that, the 
assistance and the knowledge which have been 
acquired by those who devote their lives to it, it would 
have been perfectly impossible for this country to have 
waged the campaign of the last three years, or even 
for any but a trifling time resist the overwhelming 
floods of enemies that were poured upon it. When I 
first was asked to take charge of the manufacture and 
production of explosives, it took me but a few days 
to realise my absolute dependence on your great in- 
dustry. My appeal to the leaders to assist me was 
made immediately. . . . The response has been so 
splendid that we have become, I might almost say, 
affluent where I expected nothing but pauperism, and 
gradually we have seen oui;-selves creeping up to an 
eguality with the supplies that our enemies have been 
piling up year after year in anticipation of a war that 
they intended to bring upon us, until now I think that 
our anxiety in this department, which at first was 
probably the keenest anxiety of all, has passed away 
through your assistance.” 

The explanation of this graceful acknowledgment is 
that at the time the appeal was made there was in the 
hands of the gas engineer neither a process nor plant 
for the recoverv of one special requirement. For the 
best process the plant foundations arid housing wanted 
months for execution. But Dr. Carpenter found that 
by using our own tar as a solvent at a suitable tem- 
perature-and diverting part of our existing plant from 
its nomial use„ the greater part of the recovery could 
be effected at once, and that, too, by gasworks below 
the scale justifying the special plant being erected. 
Lord Moulton sanctioned this departure, and within a 
fortnight some of us got going on the Carpenter pro- 
cess, and began to “deliver the goods,” which were 
at that time very vital. So much has been needed 
since that we have mostly installed the more complete 
plant on large-scale works, but no profit at all is got 
out of this; moreover, the service of the chiefs of the 
Istaff for organising the co-operation of all the gas 
undertakings in this work has been furnished by the 
gas companies without anv charge whatever to the 
Government^ and many other accommodations ^have 
been gratuitously afforded. 

The extended number and varietv of processes aris- 
ing in the prosecution of war service generally in the. 
furnishing ’of munitions inevitably lead us to the con- 
sideration of how far these processes will help, us in 
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times, of peace in the future. Inevitably connected 
with the present distribution of gas as, fuel, the chief 
residual, coke, though not valuedT as it des^wes to be, 
is a useful smokeless fuel, and can be converted into 
water-gas, and so made us^ of as a fuel. Ii^monia, 
when nxed by the acid' from our sulphur, is of . great 
value as a fertiliser, and is wanted everywhere for the 
land. Tar yields chiefly pitch, which is also a fuel, 
but is needed for the repair of our roads. It is also 
the parent of many useful by«preduct$. In the past 
it has been almost a drug in the market, chiefly, it 
is feared, through our own supineness in allowing the 
recovery processes largely to leave this country, 
although the country itself is a large buyer of most 
of the developed products. The sub-products can, for 
simplicity, 'be shortly grouped as follpws : — ^There are 
ten products which, by their energetic combustion, are 
capable of explosion for war or motor fuel ; there are 
nineteen various colour dyes of great brilliancy; there 
are nine drugs and antiseptics, among which are sac- 
charine and aspirin ; ^there ire eight perfumes and 
flavourings ; there are ten salts of ammonia and 
cyanogen, and one sulphur for acid-making and fixing 
ammonia and cyanogen; altogether fifty-seven, and 
these may be brought out by further pe^utations into 
an almost endless number of interesting and prob- 
ably, in the future, most valuable prbducts. For war 
purposes the first ten products and the last eleven are. 
especially useful; but I must not tell you how or why, 
at any rate at present. 

Most of these products, such as the drugs and d}res, 
have sprung into unexpected importance lately, owing 
to the limitation of imports due to the war. Their 
manufacture previously had been very largely appro- 
priated by the Germans, who bought the raw products 
extensively in this country. Now. more wisely, the 
larger gas undertakings and newly tormed British com- 
panies are increasing their production at home. 

When the full vmue of these products is realised 
under peace conditions steps must be taken to prevent 
— ^as has long been done in Germanyr— the inevitable 
loss of these values where raw coal is burned to de>- 
struction, as in ordinary grates and furnaces under 
steam boilers. To this end there are important in- 
quiries going on into the question of the conservation 
of coal as a national asset. 

With regard to the general question of the destruc- 
tion of fuel and of meeting other general needs, con- 
sidering the now universar.demand for gas and coke 
fuel, pitch for roads, benzol for motor transport, and 
ammonia for the land, to say nothing of the lesser 
products, it is surely wise to distribute tneir production 
where the peculation exists, and it is clear that the 
existing supply of gas, as at present arranged, lends 
itself to that distribution, as the population lies around 
the works. This will be true also, in. a les# degree, 
of even scattered rural populations, As they eagerly 
avail themselves of gas as a fuel, the distribution ot 
coal being difficult and expensive in ,^uch small quan- '' 
titles. Through the extended use of gas already d, 
very large amount of coal has been displaced for 
domestic and trade use, to the great improvement of 
the atmosphere and to the cleanliness of buildings.: 

VmVERSlTY AND EDUCATIONAL^ 
INTELLIGENCE, 

London. — ^The following doctorates have been con- 
ferred ; — D.Sc. in Chemistry : Mr. W. H. GffiSon,.' an 
internal student, of University College, for a thesis 
entitled “The Products of Nitration of Toluene.** 
D.Sc. in Geology: Mr. C. B. Horwood, an exteamal 
student, for a thesis entitled “The Gold Deposits of 
the Rand,** and other papers. D.Sc.rin Physmogy : 
Dr. N. C. Lake, an external student, for a thesis 
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! entitled ** Report uron an Investigation into the Effects 
of Cold upon the Body,*’ and other papers. 


j By his will the late Dr. Archibald Carmichael, who 
died in February of last year, has 'bequeathed the 
residue of his estate, subject to certain life-rents, to 
the University of Aberdeen. The value of the residue 
is estimated at about i2,ooo{., and the income thereof 
may be applied “ for the advancement of the work of 
the medical side of the said University in such manner 
and subject to such regulations as the Senatus 
I Academicus of the same University may from time 
! to time determine and think fit." 'The late Dr. Car- 
michael was a graduate of Aberdeen University. 

The Bureau of Education, India, has issued the 
seventh of its “Occasional Reports.” It deals with 
the methods of school inspection in England, and is 
by Mrr H. G. Wyatt, inspector of schools in the Rawal- 
pindi Division. There is much in the volume which 
will be of practical value in India, where the history 
of school instruction and of inspection has passed 
through phases similar to those in England. The re- 
spective functions of general and specialist inspectors 
are explained with considerable clearness, and the 
author points out that in India, where specialists are 
already being employed for certain subjects, such as 
science and h^dicraft, the chief lessons from the 
English experience are that the specialist should keep 
in close contact with the general territorial inspector 
and consult him in formulating his general recom- 
mendations; that he should see something of the 
general work of the school, and not confine his atten- 
tion to his special subject. In the particular case of 
the inspection of secondary schools, Mr. Wyatt urges 
that the danger of specialist inspections is that they 
tend to disregard the aims and character of the school 
as a school, and consider it too much as an aggregate 
of classrooms. It is Satisfactory to find that India 
has witnessed a revulsion from “grind" and from 
examination, and that inspection has ceased- exclusively 
to regard the pupil and the results of instruction, and 
has tended to focus rather on the class and the 
teacher’s methods. 

A COPY has been leceived of an essay by Mr. Fletcher 
Durell on the “Reform of the Princeton University 
Curriculum," which was awarded the Philip Le Bou- 
tiilier prizefin Fdt>ruary, 1916. Among other subjects 
discussed is the function of a college. -The view gener- 
ally held, the essay niaintains, is that it is the principal 
aim of the secondary school to train the mind, so that 
it shall be d good working machine ; that the leading 
function of'tM college is to have the pupil use his 
ipind after it is thus trained so as to obtain a general 
world view; and that it is the essential aim of univer- 
sity 'education, or of other training subsequent to col- 
lege work, to master some ^iecialty or life-calling. In 
ouu^ words^^after the school has. laid the foun(£ition, 
tha^College is to telbh something about everything, 
and the kniy^sity eveiything about something. But 
the functions jOf these three periods of education must 
OverlEm. Dunng the secondary-school stage the pupil 
should assimiUde large stores of varied information; 
at^ college the'^v^opment of thought-ipower should 
continue, and as. comprehensive a grasp possine of 
the world’s affairs should be secured. The American 
el^tive system, of deciding a%tudent*s course of work 
is examined, and the treatment of the problem at 
Princeton Univer|ity explained. The essay then sug- 
gests that to assist students in the choice of a faculty 
each department should work out a concise statement 
of the vital principtes and most representative facts in 
its domain, and that in drawing up these statements 
attention should be directed to the efficiency or value 
I aspects of the principles' and facts. Princeton should. 
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Mr. Durell pleads, aim at developing in her sonf the 
broadest scholarship and deepest general culture, and 
thus safeguard specialisni from vagaries and develop 
it to the Highest pitch. 

We have received a report on trade catalogues 
drawn up by the Technical and Commercial Librairies 
Committee of the Library Association. The report 
points out that much information of value to students 
of science is contained in these catalogues, aifd that 
therefore it is desirable that they should be collected 
and indexed in such a way that students may. readily 
ascertain what new apparatus and inventions have 
been devised relating to the field of study in which 
they are working. The Library Association is of 
opinion that a National Lending Library of books 
suitable for giving assistance in scientific and indus- 
trial research would be of the greatest advantage to 
technologists. In such a library trade catalogues 
would hold an important place. It is pointed out that 
there are .peculiar difficulties in indexing trade cata- 
logues. They are seldom dated, and are therefore not , 
easily identified, though the name of the firm by which 
they are issued can be given. Moreover, they are 
frequently without any precise description of their 
contents. The librarian would therefore find it neces- 
sary to call in the aid of scientific experts to help 
in the special indexing required. The report refers 
to the index to the collection of trade catalogues^ at 
the Department of Commercial Intelligence (foreign 
samples) published by the Board of Trade as an 
example of an alphabetical subject-index of such cata- 
logues. In view of the special difficulties inherent 
in collecting and organising the literature of the 
trade catalogues, and with a view to the widest pos- 
sible dissemination ot the undoubtedly valuable in- 
formation which these catalogues contain, the com- 
mittee of the Library Association recommends that 
proposals be submitted to the leading professional 
societies and trade journals for the organisation of 
this class of literature on standardised lines, and 
possibly for the publication of periodical condensed 
catalogues of British manufacturing firms. 

In proposing his amendment to the Representation 
of the People Bill, which, as we recorded in our issue 
for November 15 (vol, c., p, 216), was adopted, giving 
separate Parliamentary representation with ^one seat 
to the University of London, Sir Philip, Magnus gave 
the House of Commons some interesting details or |he 
size pnd activities of the University. London Univer-:^ 
sity consists of a collection of colleges and special 
schools, about eighty in number, scattered over the 
County of London. It was founded in the year 1837. 
and for the past fifty years it ha,9 been represented in f 
Parliament. It includes under its aegis three large and 
important classes of teaching institutions. . First, there 
are the Incorporated Colleges, with endowments and 
other funds, administered by the Senate of the Univer- , 
sity. These comprise Uhiversity^CoI^gb'. and iGing's 
College, each of wmbh Is a complete university in > 
itself. The second group of teaching institutions, 
known as the '‘Schools of the Universityi” are thirty- 
three in number, and include the Imperial. College of 
Science and Technology and the 'School of ‘Oriental 
Studies, both of whidi have been establish^ to meet^ 
not only national, but also Imperial needs. I^^ewhat 
similar in its Imperial character is the School of 
Economics^ But among these thiirty..three schools of 
the University are the eleven medical schools attached 
to our hospitals, the Royal Hollpwaj^College, Bedford 
College for Women, and other inititutions, The third 
class of teaching institutions, twenty>seveia in number, 
include all our polytechnic schools, tfie laboratories of 1 
which are now renderinjj valuable help to the Ministry I 
of Munitions. There is also the vast scheme of Uni- f| 
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versity Extension Lectures. In the session imme- 
diately preceding the war 135 courses of lectures were 
delivered on philosophy, economics, history, and other 
subjects, and were attended by 12,902 studehts. At- 
tached to the University itself are more than 100 pro- 
fessors ; and, in addition, there are 1200 recognised 
teachers; 21,000 members of the University are or have 
beeu serving in his Majesty’s forces, and of these 
nearly 700 have already made the supreme sacrifice. 
At the General Election in December, 1910, the number 
of graduates who voted at the University of Oxford 
was 6895, fit the University of Cambridge 7145, 
and at the University of London 6072. The . number 
of graduates, therefore, who voted at the London elec- 
tion was qply 823 fewer than those who voted for 
Oxford, which has the privilege of sending ^wo mem- 
bers to Parliament. The total number of male London 
graduates is about 11,500. 

' , ' ' ' ■ ^ ' ' " . * ’ 

SOCIETIES AND ACADEMIES^ 
London.* 

Royal Society, November 22. — Sir J. J. Thomson, 

§ resident, in the chair. — C. II. Browning and Ri 
ttlbransen : Bactericidal properties conferred on the 
blood by intravenous injections of diaminoacridine 
sulphate. Whereas antiseptic compounds are in general 
greatly reduced in their bactericidal activity by the 
presence of serum, it has been found that salts of 
3 : 6-diaminpacridine, both unsubstituted and also 
various derivatives with methyl groups substituted in 
the amino-side-chains, or in the benzol-rings, or in 
both situations, are enhanced in their lethal action on 
bacteria'^by tHb presence of serum; this is also the case 
with the salt of 3 : 6-diamino-io-mcthylacridinium. The 
sulphate of 3 ; 6-diaminoacridine has been found 
specially suitable for intravenous injection on account 
of its low toxicity. ^ By means of an intravenous injec- 
tion of diaminoacridine sulphate in a dose which had 
no harmful effect on the treated animal (rabbit), it has » 
been possible to confer antiseptic properties on the 
blood so that the serum from a specimen of blood 
withdrawn as late as from two to two and a half 
hours after the treatment failed to yield a culture when 
inoculated with Sia^ylococcus aureus or B. coli . — 
W. D. Ling: The Felmatoporinae : an essay on the, 
evolution of a group of Cretaceous- Polyzoa. The 
evolution of this sub-family is considered in detail. In 
.order to present the facts intelligibly, they are mar- 
shalled according to the following theoretical considera- 
tions The species lie along diverging lineages ; to- 
wards the bases or proximal ends of these are forms 
(radicals) with less calcareous skeletal matter and les^ 
elaboration of structure, and these forms appeared 
earlier in geological time; towards their higner or 
distal ends are » forms with mbre skeletal matter and 
more elaborate structure, appearing later in geological 
time. The evolutionary tendency was to deposit the 
Increasing superfluity of calcium carbonate where it 
least interfered with the organism’s bionomics, if pos- 
sible in such position and shape as might even be use- 
ful to the organism. Sooner or later the race perished 
through t^ing unable to cope witH ifs constitutional 
and ^ihereasing habit of excessive secretion of calcium, 
y^rbonate. ' . " . ' - 

Geological Society, November 7.--Dr. Alfred Jflarker, 
president, in the chair. — Dr, F. Oswald : The Nimrud 
crater in Turkish Armenia. The Nimrud volcano, 
one pf tfie largest craters in the world, is situated on 
the western shore of Lake Van, and was surveyed 
geologically for the first time by Dr. Oswald in 1898. 
The western half of the crater is occupied by a deep 
fresh-water lake, while the eastern half Is. composed of 
recent augite-rhyolites. The crater-wall is hipest on 
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the north (9903 ft.). The southern wall only reaches 
t|je height of 9434 ft. The crater-wall has slipped 
down on the south-west to form a narrow shelf. The 
crater is nearly circular, and the lowest points lie on 
the long axis. The crater-wall has an external slope 
of 33° on the south and east. • The history of the 
volcano may be summarised thus : — (i) Its forerunner 
was the Kerkur Dagh on its southern flank — ti denuded 
mass of grey augite-trachyte. It was probably erupted 
in the Pliocene period, following the folding of 
the Armenian area, in which the latest .folded rocks 
are of Miocene (Ilelvetian-Tortonian) age, consisting 
of limestones with corals and oysters. It came into 
existence at a period when the sedimentary rocks could 
no longer, be folded, but were fractured atpng definite 
lines, and Nimrud is situated on the great fracture 
transverse to the Armenian folds at the apex of their 
bending round from the .'\ntitauric to the Persian 
directiqn. (2) Numerous flows of augite-rhyolite built 
up the vast cone of the .Nimrud Dagh, and the 
increasing pressure on the central vent became relieved 
by extrusions of augite-trachyte along radial fissures. 
(3) A presumably long period of inactivity was followed 
by violent explosions destroying the summit of the 
cone, and from this crater vast lava-flows of a fluid 
basalt flooded the country and filled up the valleys, 
which have since then been eroded a little below their 
former depth. (4) Further explosions widened the 
crater, in which a large lake was formed, while the 
eastern half of the crater became filled by a succession 
of outflows of augite-rhyolite. (5) The last eruption 
was recorded in 1441 by a conterriporary chronicler, 
and resulted in the extrusion of a viscous augite- 
rhyolite along a north-to-south zone of \\feakness, both 
inside the' Nimrud crater and also to the north. (6) 
A violent earthquake in 1881, which destroyed the 
village of Teghurt, was the last sign of activity; but 
earthquakes are still frequent in the Plain of Mush, 
and recent fault-scarps are visible along the borders 
of this faulted depression. Dr. Oswald has presented 
his model of the, crater to the Museum of Practical 
Geology, and the rocks and slides to the British 
Museum, where his fossils from Armenia are pre- 
served. 

Physical Society, November 9.— Prof. C. V. Boys, 
president, in the chair. — C. R. Darling and A. W. 
Orace ; The thermo-electric properties of fused metals. 
In a previous paper (“ Proceedings,” vol. xxix., part i.) 
the authors described experiments with bismuth, ; the 
apparatus then used only being rap;dt>le of furnishing 
readings up to 560® C. Methods have now been de- 
vised in which the metals examined may be heated 
in the tube of an electric furnace, and observations 
made up to the temperature limit of the furnace. 
The metals experimented with w*ere Jead, tin, and 
antimony up to 1000° C., and zinc and cadmium up 
to temperatures approaching the boiling point. No 
change in thermo-electric properties was noticed at 
fusion, except in the case of antimony, which, like 
bismuth, shows an abrupt bend in the E.M.F.-tempera- 
ture curve at the melting point, 6^2° C. This excep- 
tional behaviour of antimony and bismuth is in keeping 
with the anomalous properties of these metals, both 
of 'Which expand on solidifidSation ; and it is suggested 
that an allotropic change occurs at fusion in these 
metals. In the case of lead, which is used as the refer- 
ence metal in thermo-electric diagrams, it is shown^ 
that extrapolation of lines in the diagram beyond 300' 
led to serious errors, and that although at low 'tem- 
peratures, the E.M.F.-temperature curves are Approxi- 
mate parabolas, the departure from this shape above 
300° is so marked as to render thermo-electric dia- 
grams of . little value.— T. Smith and Miss A. B. Dale : 
Triple cemented telescope objectives. The paper de- 
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scribes the four series of triple cemented thin telescope 
' objectives which can 'be made from two kinds of glass, 
and determines their construction when first-order 
spherical aberration and coma are eliminated. I'he 
second-order spherical aberration and coma are then 
calculated, and the ‘ former found to be of (the same 
sigh for all optical glasses when the surfaces are 
spherical. The best standard attainable varies very 
little ■over a considerable range of glasses. Diagrams 
sJiow the variations in the curvatures as the glas.ses 
are varied for refractive index and dispersion. Con- 
trary to the general belief, it is found that the objec- 
tives with least second-order aberrations (.absolute 
values) are not those with the least curvatures for their 
refracting surfaces. 

Linnean Society, Noveml>er 15. — Sir David Prain, 
president, in the chair. — Dr. D. H. Scott : Notes on 
Calamopitys, Unger. Calamopitvs is a genus of fossil 
plants, with structure preserved, of Lower Carbon- 
iferous age ; some species may perhaps go back to the 
Upper Devonian. The first part of the paper deals 
with the origin and division of the leaf-trace in C. 
americana. The relations of the five known species 
among themselves, and of the genus as a whole, are 
then considered. 

Aristotellaa Society, November 19.— Dr. H. Wildon 
Carr, president, in the chair. — Mrs. K. ^Stephen : 
Thought and intuition. An attempt to bring out the 
meaning of Bergson’s theory of knowledge. Bergson 
confines his attention to knowledge of existence, and 
maintains that the best way of knowing existence is 
to be directly acquainted with it. Thought, which can 
only give knowledge about, is, according to him, a 
pis alter, and he only deals with it so far as it affects 
the actual experience which we get by acquaintance. 
Thought and acquaintance defeat one another. Never- 
theless, in practice we try to carry on both operations 
together, and the result is our everydav experience of 
things having qualities and relations. This experience 
is a hybrid product. It still has some of the content 
of the original act of intuition, but whatever rould 
not be used as material for thought ha.s been left out 
of it, and it has borrowed the form which belongs to 
the symbols used by thought. It has been ‘‘intellec- 
tualised.” As a new philosophical method, Bergson 
proposes that instead of limiting our attention to just 
so much of experience as provides material for thought, 
and instead : of intellectualising cur experience, we 
reverse our mental habits, make an effort to enlarge 
rather than to limit the whole field of experience with 
which intuition acquaints us, and attend to it directly 
without any intermediary. . 

Royal Meteorological Society, November 21. — Major 
H. G. Lyons, president, in the chair. — Dr. G. C. 
Simpson : The twelve-hourly barometer oscillation, (i) 
The existence of the twelvd-hbdfly atmospheric vibra- 
tions, one parallel t% the circled of latitude and the 
other parallel to the meridians, first suggested by A. 
Schmidt in 1890. and investigated by E. Alt in 1909, 
has been proved. (2) A mathematical expression for 
the amplitude and phase of each vibration containing 
the geographical position as the only variable has been 
obtained. (3) The interference of these two Waves 
has been shown to account very completely . for the 
observed variatiqns in amplitude and phase of the 
twelve-hourly barometer oscillations, especially in high 
northern latitud^. — W. W. Bryant : Abnormal tem- 
perature, with special leference to the daily maximum 
air temperature at Greenwich. The author proposes 
that for certain ipeteorok>gical elements a value shall 
be defined as “abnormal ’’ if the departure from a 
well-e$tablished normal is at least twice the mean 
residual, both normal and tesidual being determined 
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by smoothing values from a long series of observations. 
He applies this method to the maximum air tempera- 
tures at Greenwich for the period 1841 to 1916, using 
the first sixty-five years as a standard. The limit thus 
calculated varies at different times of year from 8° to 
12-5'^ F., so that a fixed limit of 10“^ would not.be 
applicable. In the analysis it appears that one day 
in ten is abnormal, the proportion being higher in the 
months from May to October, and much Id^r in 
December and January. Additional tables deaf with 
spells or alternations of heat and cold, and generally 
with the distribution of abnormal days. The principle 
is also extended to monthly and annual values, and the 
effect of a higher limit, .three or four times the mean 
residual, is considered. The relatively hottest month 
in the period was June, 1846, and the coldest Decem- 
ber, 1890, the hottest year 1868 and the coldest 1879. 

Cambridge. 

Philosophical Society, October 29. — Prof. Marr, presi- 
dent, in the chair. — G. H. Hardy : The convergence 
of certain multiple series. — G. N. Watson : Bessel func- 
tions of large order. — H. Todd : A particular case 
of a theorem of Dirichlet. — L. J. Mordell : Mr. 
Ramanujan’s empirical expansions of modular func- 
tions. — r3r. A. Kienast ; E.xtensions of Abel’s theorem 
and its converses. 

Manchester. 

Llterar^and Philosophical Society, November 13. — 

W. Thomson, president, in the chair. — Miss Constance 
Lightbown ; The Siphonozooids of the sea-pens. The 
author made an investigation of the Siphonozooids of 
a large number of .sea-pens t,o determine the. presence 
or absence of the mesenteric filaments. It was found | 
that these filaments arc usually present in the fle.shy 
forms, but absent in the slender ones. In specie-s of 
Pennatula and Pteroeides which possess Mesozooids 
the mesenteric filaments are usually absent. — Dr. J. H. 
Salter ; Regional distribution of the native flora of 
Teneriffe. Particular attention is directed to the ever- 
green character of the vegetation and the large pro- 
portion of shrubby or arborescent forms. The large 
number of endemic forms is due to the long isolation 
of the island from the African continent, and to the 
climatic conditions, which differ considerably from 
tho.se of the adjacent continent. Among the Com- 
positaj nearly 50 per cent, are endemic to the island, 
while in such genera as Senecio, Euphorbia, Semper- 
vivum, and others the proportion is still higher. In 
the coastal region there is a definite foreshore vegeta- 
tion of cosmopolitan character, including many Cheno- 
podiaceae (goosefoot family), with only two endemic 
forms belonging to the genus Beta. On the barren 
slopes above the foreshore is a d'esert-like vegetation, 
in some places ten kilometres in breadth, largely given 
up to Opuntia (prickly near), formerly cultivated in 
connection with the cochipeal industry, and now a 
serious pest in the islandi The upper portion of the 
coastal region comprises all the more fertile portions 
of the island, and is mainly under cultivation with 
the aid of a system of water channels. Of the native 
plants, Sempervivum, Euphorbia, and Drac^na 
(dragon tree) are the most characteristic of this region, 
while certain xerophytic ferns, such as Notochlaena, 
Ceterach, and Cheilanthes, are also in evidence. The 
“cloud region,” commencing at about 2.i;oo ft., runs 
up to 4000 ft., the lower portion forming the char- 
acteristic “Monte Verde,” while the last 1000 ft. con- 
stitute the "Pinar” (pine woods), yhe former con- 
sists of a transition from scrub to woodland, compris- 
ing several species of Cistus (rpek-rase). Erica arborea 
(tree heath). Hex canariensis (Ihe native holly). Myrtca 
Faya (the candleberrv myrtle), and several forms of 
laurel. The higher-lyinr# pine forests consist mainly 
ol Pinus canariensis. Above the cloud belt vegetation 
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is very scanty and mainly characterised by scattered 
bushes ' of the broom-like “retama.” {Spartocytisn^ 
nubigenus). There is no true alpine vegetation, but, 
protected by the retama, several grasses and other 
plants of small stature are found to occur. 

Edinburgh. 

Royal Society, November 5. — Dr. John Horne, presi- 
dent, in the chair. — Dr. J. Horne: Opening address: 
Science applied to industry. The president reviewed 
the work of the Committee of the Privy Council for. 
Scientific and Industrial Research and of the Advisory 
Council during the past year. Reference* was made to 
the appointment of a Fuel Research Board; and other 
administrative changes, such as have been proposed in 
reference to the Geological Survey, the fisheries, 
oceanography, geodesy, etc., were also noted among 
the signs of the times. A special appeal was made on 
behalf of Dr. Bruce’s Oceanographical Laboratory, 
established for a number of years in Edinburgh, and 
now suffering lamentably from want of mnds. — 
R. K. S. Lira : Period of survival of the shore-crab 
(Carcinus tnaenas) in distilled water. Shore-crabs sur- 
vive a short time in fresh water, .and the duration of 
survival is closely connected with the moult cycle. 
The harder the shell, the longer the period of survival. 
Examination of the immersed fluid showed the pre- 
sence of salts which must have been derived from the 
animal before its death. Thus the survival depends 
upon the rate of loss of salts and the rate of intake 
of water, and these factors vary with the condition 
of the membranes, and therefore with the moult age. 

Sydney. 

Linnean Society of New South Wales, June. — Dr. 
H. G. Chapman, president, in the chair. — Dr. W. N. 
Benson : The geology and petrology of the Great Ser- 
pentine Belt of New South Wales. Part vi.,. General 
account of the geology and physiography of the wes- 
tern slopes of New England (concluded). — R. J. TUl- 
yard : Studies in Australian Mecoptera. No. i. The 
new famify, Nannochoristidae, with descriptions of a 
new genus and four new species; and an appendix 
descriptive of a new genus and species from New 
Zealand. ' With the exception of a single specimen 
from Ebor, N.S.W. -(5000 ft.), all the representatives 
of this family were discovered in Tasmania, where they 
are to be obtained by sweeping the vegetation border- 
ing lakes and small mountain-streams. The insects 
are of small size, and quite unlike other scorpion-flies 
in appearance ; indeed, they might almost 1^ described, 
as “four-winged Diptera.” The venation is much re- 
duced for Mecoptera, and resembles that of the 
Diptera Brachycera in having R2+3* ^ straight, un- 
branched vein. The head is globular, without a pro- 
minent beak ; the mouth-parts are in a very interesting 
stage of 'evolution, the mandibles being absent or vesti- 
gial, the labium beginning to form a proboscis, with 
labellum, but no pseudotracheae. Wishing to put the 
“Antarctic theory,” as advocated by Hedley, to the 
test, co-types of the Tasmanian type-species were sent 
to correspondents in New Zealand, with a suggestion 
that similar insects should occur there. In reply, Mr. 
A. Philpott, of Invercargill, sent the pair of specimens 
herein described, which ffhd been taken in 19*3* 
put by as “anomalous lacewings.” , 

Tuly. — Dr. H. G. Chapman, president, in the chair. 
— Dr." A. J. Turner ; Revision of Australian Lepido- 
ptera. Part vi. (first instalment). Nineteen genera of 
Australian Lepidoptera. Nineteen genera and fofty- 
six sriicies of the subfamily Boarmianse^;: family 
Geometridae. are reviewed.— -T. G. Sloan’e; De- 
scription of a new tiger-beetle from the North- 
ern Territorv. — ^T. G. Sloane : The endo-skeleton 
of the head, the anterior coxae, and the an- 
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^terior coxal ca^dtics in the families tarabidse and 
Cicindelid^ (Coleoptera). >* * 

„Augrusfr 29.^ — ^Dr. H. G. Chapman^ president, *.iit the 
chair.— E. F. HaUmann : The genera Echinaxia and 
^^^alxlosigma (Porifera). The genera were proposed in 
"a recent paper, without definitions, for two species 
wrongly referred to Axinella and Sigmaxinella respec- 
tively. The definitions are now given, with remarks 
oh the probable relationships of the two genera, and re- 
descriptttins of the type-sp^ies. — T. G. Sloane : Cara- 
hidae from tropical Australia. Twenty-one species be- 
longing to the tribes Scaritini, Harpalini, Odacanthini, 
Lebiini, and Helluonini are described as new. The 
Australian genera of the tribe Odacatithini, including 
four proposed as new, are tabulated.— Dr. A. J. 
Turner ; Revision of Australian Lepidoptera. Part vi. 
(second instalment). Eighteen genera, and eighty-two 
species of the sub-fatnily Boarmianae, are discussed.' 

Royid Society’*# New Sontt Wales, September 5.— J. H. 
MaMen ; Notes on the genus «Acacia, No. iii (extra- 
tropical Western Australia). Several species are pro- 

? osed as new to scienc^j (one on behalf of Mr. W. V. 

‘itzgerald), and also a new 'variety of A. pyrifoUa, 
Several imperfectly known species are more fully de- 
scribed, and A. chisholtni, hitherto known only from 
Qu^nsland, is shown to belong to Western Australia. 
The^ synonymy of certain species is elucidated, and’^ 
additional information is given as to distribution and 
other points. ^ 

Cape Town. 

Royal Society of South Africa, September 26. — Dr. L. 
Pdringuey, president, in the chair. — W. von Bonde : 
Note on the abnormal development of the genital 
organs of Jasu^ lalandii. — G. H. Malan ; 'The colotir- 
octahedron as a complexity : beii^ suggestions to^ 
wards st mathematics of colour. Develo^ng certain 
'ideas of Meinong, who contends that the possibility 
of representing certain well-known facts in connection 
with colour-psychology by a diagram in the form of 
an octahedron rests on the presence of certain a priori 
relations incidental to the very nature- of colour itself,' 
the writer is led ’'to examine Meinong ’s >.contention 
critically in the light of modern mathematical logic 
(as expounded by B. Russell). ♦The result of this 
examination is (i) to show that Meinong's theory, 
though true in its intention, is at fault in its practical 
cohi^ption pf an a priori science of colour, and (a) to 
nycpssitate^n moffe. ^xact ^ discrimination between the 
Ane^oihts of empirical psychology and mathematical 
science. — Miss A. M. Bottomley : A list of South ' 
African / fungi. ^ This paper is a systematic 
compilationfc with indexes of all the .South 
African fungi in the Government Mycblogical Herb- 
- ? jj. some 276 genera and 800 named 
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i4J?';;^ECEMBER 6, 
THE CO-ORDlMfrON^i^ 


ms R ARCH. 

I T is often snicf in political circles that the way 
to shelve a subject is to appoint a Royal 
Commission upon it. The Commissioners collect a 
larife amount of evidence and present a report, but 
usually the matter ends with the publication of 
the Blue Book., and nothinj.^ is done to carry the 
recommendations into effect. 'Ilie Royal Commis- 
sion on Scientific Instruction appointed in 1870 is 
an example of this kind. The whole of the 
scientific instruction given in the United Kingdom 
from the elementary school#to the universities, 
and including the museums and scientific *work 
recognised by Government, is surveyed in the 
report of this Commission, issued in ten parts 
from 1871 to 1895; and the nation has suffered 
incalculable loss by not giving heed to its recom- 
mendatioi^. 

\\ e Wonder whether the deliberations arid reports 
of the numerous Committees appointed since the 
opening of the war to deal with scientific subjects 
will meet with a like fate ; add we anxiously await 
a sign that the Ministry of Reconstruction intends 
to produce from the information with which it will 
be provided a coherent and ordered scheme of' 
national development. I.ack of the spirit of 
organisation and system in both industrial and 
educational matters has prevented us from taking 
the lead even when we possessed the necessary 
knowledg^e and men to do so. I.ittle has yet been 
done to show that the Government realises its 
responsibility for united effort in scientific and 
industrial advance, and for correlating the work 
of its various advisory Committees. 

^Ve are reminded of this deficiency by a question 
put by Sir Philip Magnus to th^Secretary of State 
for the Colonies. Sir Philip Magnus asked 


way of Question and an.swcr, but, as he is doubt 
aware, the Committee of the Privy Council for 
• Scientific and Industrial Research are in the coh^se 
of their administration collecting information a^ to 
research being conducted in various places and 
different types of institution which cannot but 
facilitate the co-ordination of research work jvhich. 
the hon. member desires. Moreover, as he will 
have gathered from the annual reports of that 
department, similar organisations have come, or 
are coming, into existence in other parts of the 
Empire, which are in close relation with the 
Research Department in this country. As an 
example of what is being done in the Oversea 
Dominions, I would refer the hon. member to the 
report of the Commonwealth Advisory Council of 
Science and Industry and ihe recently published^ 
South African Journal of Industries, which may be^^ 
seen in the Colonial Office library. This Imperial 
machinery will enable those who are engaged in 
our Colonial trade and in our productive industries 
to become acquainted with the problems arising 
in different parts of the Empire, and With the 
results of any researches now in progress either 
here or in the Dominions. The hon. member will 
be aware of the work of the Imperial Institute, 
which is always williijg to put its expert advice 
at the disposal of manufacturers. As regards the 
final part of the question, the establishmcpt of 
research associations, which is one of the main 
objects of the ReseJirch Department, is intended 
to place at the service of our manufactvirers 
scientific experts who may advise them or conduct 
in their factories snecial investigations.” 

It cannot be said that the information provided 
in answer to .Sir Philip Magnus’s que.stion throws 
much light upon the main subject of co-ordination 
of research work ; it is merely a statement that 
various bodies arc now concerned with research, 
but as to how far they are organised with cbmmon 
objects, or are co-operative, littif is said. What 
we should like to know is whether the variods 
Committees which have been appointed to deal with 
i national and Imperial matters of scientifiq import- 
whether any efficient system of co-ordinating the ' are working independently and whether their 

.search work now l^eing conducted in the labora- | reports published or in preparation are being 

brought together to produce an organic scheme 
assigning definite work to diiferent departments. 
We have not much faith in the influence of the 
recommendations of these Committees unless a 
directorate exists to survey them as a whole and? 
to show how they can Ije carried into effect \^ith-^ 
out oyerlapping. Either the Ministry of Rjscon- 
^structibn or the Department of Scientific and In-^ 
dustrial Re^arch might fulfil this function, but, 
so far as we know, neither is doing it. There* 
should beift single bureau of scientific intelligence, 
where any manufacturer or industrial research 
worker may obtain inforrhation as to the position 
of published knowledge upon the particular subject 
in which he Js interested and the laboratories 


re.searcb 

tories of our universities, in the National Physical 
laboratory, and in the Imperial Institute is being 
<Jr has been arranged, more especially with the 
view of brlngii^ the results of such researches 
into close relation with fresh problems connected 
with our Colonial trade and with our productive 
indu.stries in this country and in our . Dominions 
overseas; and whether opportunities are afforded 
for placing at the service of our manufacturers 
scientific experts to advise them or to conduct in 
their factories special investigations; and, if so, 
under what conditions. ” 

The reply given in the HoUpe of Commons on 
November 29 was as follows : — . 

” The important questions raised by the hon. 
member are too large for effective tr^a^ment by 
NO. 2510, VOL. IOo] v » 
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where the subject can be further investigated if 
necessary. In some large industrial works the 
head of any department can obtain such informa- 
tion through the works library, in which a staff 
exists to supply it. Something of the same kind 
is wanted on a national basis ; and the most useful 
purpose the Department of Scientific and Indus- 
trial Research could perform would be to institute 
such a central bureau. 

The institution of a great clearing-house for 
scientific facts and industrial needs ''would be of 
supreme value to national development. Intimate 
connection must be established between workers 
in the fields of science and industry in order to 
bridge the gap which exists between scientific in- 
vestigation and industrial application ; and a sure 
way of accomplishing this is through an efficient 
and easily accessible intelligence bureau. It is to 
what has been termed the science of the use of 
science that the Germans owe to a great extent 
the place they have attained in the industrial 
world, though they have often employed unscru- 
pulous means to reach their end. Every large 
industrial concern should have its own informa- 
tion and records department, which should be 
planned on the same lines as the central bureau. 
A few months ago M. Paul Otlet, director of the 
International Institute of Bibliography at 
Brussels, published in the Bulletin of the French 
Societe d ’Encouragement pour I’lndustrie 
nationale a scheme for an international bureau 
of this kind having as its functions the 
collection, classification, and dissemination of all 
information available which will tend to facilitate 
or develop industry. Without waiting for this 
scheme to be established, a beginning should be 
made with a national clearing-house having like 
intentions. 

Something has been done in this direction at 
public libraries in different parts of the country. 
yVt Coventry, for example, the staff of the Central 
Library invites inquiries for information, whether 
made personally, or by letter, or by telephone, 
and lists of original papers and books dealing 
with particular technical subjects are issued in 
printed form and circulated widely among manu- 
facturers and others interested in them. The 
Glasgow libraries are also issuing lists of works 
on various technical subjects; and the Library 
Association, in a report referred to last week 
(p. 257), points out that a national lending library 
of books suitable for giving assistance in scien- 
tific and technological research would „6e of the 
greatest advantage to technologists. 

At the annual meeting of this association, held 
at the beginning of October, Dr. Addison, the 
Minister of Reconstruction, said that one of the 
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I 'features of the programme which appealed to him 
was this movement for the formation of technical 
and commercial libraries and for the setting up of 
research libraries to suit the particular needs and 
industries of various districts. It is, however, not 
sufficient to provide for local needs ; there should 
also be a central library and bureau which would 
make the position of knowledge in any scientific 
or technical subject available to any inquirer. Such 
an institution could be made self-supporting after 
a time, for manufacturers would not hesitate to 
pay fees for information required by them to 
develop their industries. We look to Dr. Addison 
and the Advisory Council for Scientific and Indus- 
trial Research to pi^^vide this centralised means 
of assisting industrial development. 


THE ORDER OF NATURE. 

The Order of Nature. By Prof. L. J. Henderson.. 
Pp. iv -1-234. (Cambridge, Mass. : Harvard 
University Press ; London : Humphrey Milford, 
Oxford University Press, 1917.) Price 6.v. 6 d. 
net. 


P ROF. L. J. HENDERSON, of Harvard, is 
well known for his important experimental 
work in bio-chemistry. He is also the author 
of a previous book entitled “The Fitness of the 
Environment,” in which the inherent fitness for 
life of the actual physical and chemical world is 
pointed out in detail. In the present work he 
has followed up and developed the same thesis. 

The first three chapters, beginning with an 
analysis of Aristotle’s distinction between “final ” 
and “efficient” causes, are devoted. to an historical 
survey of ideas on the teleological appearance, 
not only of organic structure, but of Nature as 
a whole, considered -as a fitting environment for 
life. Up to the middle of the nineteenth century 
the fact of a teleological determination of Nature 
as a whole was admitted by nearly all leading 
thinkers, however variously this fact was ex- 
plained. The samte admission appears in some of 
Darwin’s writings; but since the publication of 
the theory of natural selection the teleological con- 
ception of Nature has almost disappeared from 
scientific thought. It has come to be assumed 
that the reason why the physical and chemical 
environment appears to be specially fitted for life 
is simply that life has, by natural selection, been 
so moulded as to fit its environment. Against 
this conclusion the main chapters of the book are 
directed; and the argument is the more remark- 
able and original since the author accepts without 
question the theory of natural selection. His dis- 
cussion of Spencer's conception of ' evolution is 
perhaps specially luminous. 

The reasoning is based entirely on the general 
characteristics of life from the point of view of 
physical chemistryjp and particularly from that of 
Willard Gibbs’s analysis of the conditions of 
stability and variability of physico-chemicsl 
systems, living organisms being regarded as such 
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systems. The difficulty in formingf any clear con- 
ception at present of the physico-chemical orig’in of 
life, or of completely understanding* life as a 
physico-chemical system, is fully acknowledged, 
but is passed by as presenting a problem which 
cannot yet be solved owing to the imperfection of 
existing knowledge. 

The general scope of Prof. Henderson \s argu- 
ment, which is presented with much interesting 
■detail, is as follows. The actual distribution of 
properties among the actual elements, and par- 
ticularly carbon, oxygen, and hydrogen, is of such 
a nature as to give a maximum of freedom in the 
process of evolution. 

So far as the known j)roj>erties of matter are con- 
cerned, considering them both quantitatively and quali- 
tntively, every other sensibly different distribution of 
ilhc properties among the elements would involve great 
restrictions. Thus conditions are actually established 
fndatively to other iitiaginable arrangements of the 
projx'rties of matter) for the existence of the greatest 
possible number, diversity, and duration of systems, 
phases, components, and activities. So it comes about 
that, in every physical resf)ect, the process of evolution 
is free to produce more rather than less. 

It cannot be that the nature of this relationship is, 
like org.'inic adaptations, mechanically conditioned. 
For relationships are mechanically conditioned in a sig- 
nificant manner only when there is opportunity for 
modification through interaction. But here the things 
related are supposed to be changtdess in time, or, in 
short, absolute properties of the universe. -According 
to the theory of probabilities, this connection between 
the prot>erti(!S of matter and the process of evolution 
cannot be due to mere contingency. Therefore, since 
the phy.sico-chemical functional relationship is not in 
qiK'stion, there must l)C admitted a functional relation- 
shijj of another kind, somewhat like that known to 
physiology. This functional relationship can only be 
described as teleological. 

The author is content with the conclusion that 
the universe has a teleological arrangement in 
relation to organic evolution. . He carefully avoids 
all theological inferences, and leaves us with 
teleological arrangement as an ultimate and mys- 
terious ‘empirical fact. Granted his initial assump- 
tion that what we call Nature is nothing but a 
physico-chemical universe in the sense at present 
currently accepted, we do not see how his general 
argument can be shaken. It is not only strik- 
ingly original, but also very cogent, and seems 
certain to exercise much influence on the general 
trend of philosophical thought in connection with 
natural science. 

If we may offer any criticism of the. argument 
it is this. The conception of a living organism 
in connection with its environment ,as a physico- 
chemical system in the sense of current physical 
chemistry fails to express the facts of biology. 
If we call it a system it is a system in which 
relationship to the whole determines both the 
constitution and the activities of the parts. The.se 
parts and activities, including biological environ- 
ment, are a function of their relation -to the other 
parts, and therefore to the whole ; hence biology 
deals, not merely with the “efficient” causes of 
ordinary physics and chemistry, but also with what 
Aristotle called “final ” causes. In biological facts 
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teleology is revealed as immanent in Nature — as 
of its essence, and no mere accident, and as in- 
herent in environment, and not merely in what 
we ordinarily distinguish as the bodies of organ- 
isms. It seems to follow that the detailed ex- 
tension of biological conceptions to what we at 
present regard as the inorganic world can only be 
a matter of the further extension of knowledge. 

: We have not at present the data for this ex- 
tension : hence the teleological constitution of the 
inorganic world can only appear to us as a mys- 
terious empirical fact, and cannot appear other- 
wise ^when we assume at the outset that the 
universe is composed of material units as eternal 
and unchangeable independent entities. The 
question inevitably raised by Prof. Henderson's 
; b(x>k is whether this assumption is valid, and 
: whether we must not look to the future penetra- 
• tion of physics and chemistry by conceptions akin 
' to those of biology. In the latter case teleological 
i reasoning will take a natural place in the physical 
sciences. J. S. H. 


HIGHER ALGEBRA AND DYNAMICS.' 

(i) A First Course in Higher Algebra. By Prof. 
Helen A. Merrill and Dr. Clara E. Smith, 
i Pp. xiv + 247. (New York : The Macmillan Co. ; 

London : Macmillan and Co., Ltd., 1917*) 
i Price 65. 6d, net, 

1 {2) Problems in Dynamics {with. Full Solutions) 
' for the B.A. Students {Pass and Honours) of 
the Indian Universities. By Atma Ram. Pp. 
245 -4- diagrams 16. (Anarkali, Lahore: Atma 
Ram and Sons.) Price 35. 

j (i) these two books, the first is interesting 

as being the work of two American ladies 
j who are colleagues in the same institution. Each 
! of the authors is a Ph.D., and for this and other 
reasons we may surmise that they received a good 
part of their training in Germany. They arc 
keenly interested in their subject,, have studied its 
history, and are acquainted with some of its most 
j recent aspects. Thus equipped, they have chosen 
for their main topics rational, irrational, and 
(ordinary) complex numbers, logarithms, theory 
of equations, and elementary calculus. Each 
chapter is headed by an appropriate quotation; 
there are a number of historical notes, and some 
references are made to more advanced text- 
books. All this is to the good, and the authors, 
on the whole, have carried out their programme 
successfully. 

But, unless we are mistaken, this is their first 
book, and, like all first lx)oks, it has the inevitable 
faults of the beginner, the chief of these being 
a want of clearness, or a want of detail, just 
where they are mo.st required. To illustrate this, 
we will turn to the chapter on the theory of 
equations.’ In their “proof” of* Descartes ’rule of 
signs they put down the usual -f , - , ± diagram, 
and then say; “The original polynomial had five 
changes of sign, while the resulting one has at 
least six, even when the ambiguous sighs are so 
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chbsen as to g’ive the smallest possible number of 
chang^es. A little reflection shows that this will 
always be the case/’ etc. The sentence we have 
italicised contains the fault referred to. The pre- 
sent reviewer learnt the theory of equations mainly 
from Todhunter’s treatise; the immortal Isaac, in 
his old-fashioned, unemotional way, does not 
appeal to his readers' powers of reflection, but 
does his best to show that in his diagram, and 
any such, the last row of signs must have at least 
one more variation than the first. We doubt 
whether anybody could write, in a reasonable 
space, a better explanation than Todhunter’s ; 
nevertheless, it took ^us a good deal of reflection 
to appreciate it. A still more striking instance is 
in the discussion of Sturm’s theorem (p. 219), 
Here we read : “ff will be seen,” etc., followed by 
a statement of the theorem for a particular case. 
We learnt Sturm’s theorem in the first instance 
from De Morgan’s article in the “ Penny Cyclo- 
paedia.” The great Augustus does not say : “It 
will be seen ...” (Did he ever say so, in this 
kind of way?) 

One more- example, of a rather different kind. 
Pp. xi— xiv contain a list of formulae, etc., which 
the reader is supposed to know, and are given for 
reference. Under “ Binomial Theorem ” we have : 
** Key number of term. The number of factors in 
the numerator of any term, the number whose 
factorial occurs in the denominator, the exponent 
of X, and the number subtracted from m to form 
the exponent of*a are always the same number, 
viz. n- I.” Doubtless this would be lucid to the 
late Henfy James, but it is not .so to us, and we 
do not believe that it would be so to an average 
English student, except after a good deal of 
previous explanation. 

Of actual mistakes we have found very few. 
P. 20 (top) the reasoning is so vague that a student 
might fairly argue that the proper formula is 
nl-r! instead of w/^r/; p, 33, in England, if the 
probability of an event is 3/7, we say that the odds 
are 4 to 3 against it, but “odds” may have a 
different meaning in the States; p. 56, “a vari- 
able can have only one limit ” is wrong as it 
stands; p. 79 (bottom) gives a very cryptic rig- 
marole for differentiating ; p. 108, for “ a 
number” read “a fixed number,” otherwise the 
whole argument breaks down; p, 115, the expan- 
sion of (2 - 3X-f 4 x8)/(i ~ 3.V-H 2x2) should be 
done by synthetic division, not by undetermined 
coefficients; p. 149, the notes about Napier’s 
Ic^arithms are incorrect (in particular, Napier's 
logarithms are not “ natural” logarithms); p. 169, 
“t represents the positive square root'of ~ i” is 
meaningless,, especially the “positive.” 

(2) Prof. Atma Ram’s book ought to be 
extremely useful to those who can use a collection 
of solved examples in the proper way. It is a 
sort of abbreviated “Walton” fairly brought 
up tOi-date, the range being from elementary 
(dynai8^& and kinematics to central forces, includ- 
ing planetary motion. So far as we hav^e been 
a|>Ie to t6st them, the solutions are all correct, 
sufficiently detailed, and often very elegant. The 
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English is thoroughly idiomatic, and Prof. Ram 
is his own printer and publisher. Paper and 
typography are as good as many Indian Govern- 
ment samples; we wish that the quality could be 
improved all round. G. B. M. 

BIOLOGY OF WATER SUPPLIES. 

The Biology of Waterworks. By R. Kirkpatrick. 
(British Museum (Natural History) Economic 
Series, No. 7.) Pp. 58. (London : Printed by 
order of the Trustees of the British Museum, 
1917.) Price IS. 

S INCE men of science became more intimately 
associated with engineers in the management 
of waterworks, questions of animal and plant life 
in water supplies have been brought more into the 
foreground, and it is with the object of directing 
attention to the importance of these questions that 
the trustees of the British Museum have placed 
an exhibition in the South Kensington Museum 
and have published this pamphlet as a guide 
thereto. 

The first section, dealing with the animals asso- 
ciated with water supplies, opens with an account 
of some experiments made in i886 on the pipe- 
fauna of Hamburg, then supplied with unfiltered 
water from the Elbe.' Examples of as many as fifty 
genera, representing most of the main groups of 
the animal kingdom, were obtained, and the 
author gives an interesting account of the life- 
, history of some of the more important, show- 
ing how when once established they can rapidly 
spread to the whole of the system, and in some 
cases — for example, sponges and molluscs — cause 
grave restrictions to the flow of water in the 
pipes. 

Under the second heading of “ Plants in Water- 
works ” the author deals chiefly with algae and bac- 
teria. The former class, when present in exces- 
sive amounts, may cause serious choking of filter- 
beds, and sometimes give rise to unpleasant tastes 
and odours, but otherwise are an important factor 
in efficient filtration. 

Ordinary bacteria, including tho.se which cause 
water-borne disease, are not dealt with, but a 
very full account is given of the dreaded creno- 
thrix or iron bacteria. Several water supplies, 
both in this country and abroad, notably Chelten- 
ham, Liverpool, Berlin, and Rotterdam, have 
suffered from this pest, and the author describes 
in some detail the history of these visitations, 
which have had the effect not only of almost en- 
tirely choking the pipes, but of imparting to the 
water a deep red colour and an unpleasant odour. 

In the last section the question of biology in 
relation to water purification is dealt with. The 
theory and practice of slow sand filtration, de- 
pending as they do on the formation of a biological 
film on the surface of the sand, are fully described, 
and the section concludes with a brief summary 
of the pioneer work of Dr. Houston on storage. 

The pamphlet is profusely illustrated with 
diagrams and photographs, and is a most useful, 
interesting; and readable work. 
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Laws of Physical Science : A Reference-book. 
By Dr. E. F. Northrup. Pp. vii + 210. (Phila- 
delphia and London : J. B. Lippincott Co,, n.d.) 
Price 85. 6 d. net. 

Those who at any time have had to look up the 
laws of some branch of physics rapidly must have 
felt very seriously the absence of any pocket- 
book of the type so much used by engineers in 
which those laws were briefly and clearly stated. 
They will be in a position to appreciate Dr. 
E. F. Northrup’s book, in which the principal 
laws are summarised. In a book which so 
obviously fills a gap in our literature it is perhaps 
a little ungrateful to point out minor defects. The 
contrast between the thoroughness of the section 
devoted to current electricity and the incomplete- 
ness and lack of unity of some of the other sec- 
tions is very marked. On p. 45, for example, the 
author speaks first of the “force” of a musical 
sound, and then of the “intensity” of a sound. 
On p. 47 the velocity of sound is given in terms of 
quantities expressed in gravitational units, while 
on p. 51, in another formula for the velocity, 
tensions are expressed in dynes and masses in 
grains (probably a misprint for grams). On p. 61 
heat energy other than translatory energy is 
ignored, while on p. 68 many of the general 
properties of isothermal surfaces and of lines of 
flow are given as if they held for a point source 
only. While in magnetism there is a partial 
definition of unit pole, in electrostatics there is no 
definition of unit quantity of electricity, and 
formulae are given sometimes with, sometimes 
without, the dielectric constant appearing. In 
the light section the laws of refraction include the 
statement that the incident and refracted rays are 
on opposite sides of the normal, while the laws of 
reflection contain no corresponding statement. 
Again, the relative sizes of object and image 
formed by a spherical mirror are stated on p. 168 
as if tfie only possible objects and images were 
lines perpendicular to the axis of the mirror. In 
a second edition it is to be hoped that these defects 
will be remedied. 

The StudenPs Handbook to the University and 
Colleges of Cambridge. Sixteenth edition. 
Pp. vii + 703. (Cambridge ; At the University 
Press, 1917.) Price 6s. net. 

The present edition of this useful handbook has 
been revised to June 30 last. Three important 
additions only have been necessary in this issue,* 
namely, the regulations for the new English 
Tripos, the new regulations for the Modern^ and 
Medieval Languages Tripos, and certain modifica- 
tions of the conditions under which prize exercises 
are to be sent in. The war has occasioned further 
temporary emergency legislation, and the part of 
it affecting undergraduates is duly recorded here. 
The book has been compiled from authentic 
sources, and its helpfulness to students at Cam- ' 
bridge Is undeniable. ^ f 
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[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

. Earthquake in Burma. 

An earthquake of some intensity was felt in parts of 
Lower Burma in the early morning of July 5 last, when 
the moon was in total eclipse. The only damage re- 
ported was at a famous pagoda at Pegu, a town forty- 
six miles distant by rail from Rangoon, an ancient 
structure held in great veneration by all Buddhists, 
and towering 324 ft. over all surrounding buildings. 
Its golden cone, or umbrella, studded with jewels to 
the value of many thousand pounds sterling, was 
shaken down, destroying several smaller pagodas at 
its base. Fortunately, there seems to have been no 
loss of life, for the fall happened about 4.40 a.m., when 
most people were in bed. On festival or fast days 
there are often thousands of visitors in the precincts 
of the pagoda, for worshippers come from hundreds 
of miles distant to this famous shrine, and though 
the population of tlie town is less than 20,000, there 
are often 150,000 there on such occasions. The pagoda 
trustees and Buddhist elders at once tool'd* steps and 
formed a committee to supervise the removal of the 
d6bris and to recover the valuable jewels which had 
fallen, and in this the civil and police officials rendered 
every assistance. The Lieutenant-Governor, directly 
he heard of the disaster, telegraphed to the Deputy- 
Commissioner : — “ His Honour is much distressed to 
hear of the damage done by the earthquake to your 
beautiful Shwemawdaw Pagoda, and would be glad if 
you would kindly convey his sympathy to tije pagoda 
trustees.” The trustees wired the following reply : — 
“We thank his Honour most sincerely for his telegram 
expressing sympathy at damage done to our beautiful 
pagoda. Some valuables discovered among the debris.” 

The largest diamond, which was placed on the 
top of the golden umbrella, has not yet been 
recovered, and as Pegu has some thousands of 
non-Buddhists amongst its population, fears are enter- 
tained that many valuable jewels may get into dis- 
honest hands. 

The effect of the disaster has, of course,^ not been 
wholly bad for everyone. The Burma Railway has 
had its passenger service from all parts of its line 
strained to the uttermost. From 5000 to 10,000 people 
beyond the ordinary tmlfic are now daily arriving at 
the town. Taxi-cab and bullock-cart owners are 
making small fortunes carrying visitors to and 
from the railway station to the pagoda, situated about 
a mile distant. These visitors, of course, require food 
and lodging, so that money to an extent previously 
unknown, except in holiday or festival time, is now 
daily circulating in the place. 

Pegu is a very ancient town, and was formerly 
the capital of an independent kingdom. It is men- 
tioned by the first European travellers to Burma in 
the seventeenth century as a place of great wealth 
and very 'populous. It is now one of the largest rice- 
producing districts in Burma. It will not be vejy long 
before its famous pagoda is restored to all its former 
magnificence, for, although the Burmese are not very 
faimliar or appreciative of co-operation in mundane 
transactions, all Buddhists are willing to speq^money 
on such a work of “merit” as the restoratin^^ re- 
building of a celebrated pagoda like th^ one af' Pegu, 
and putting jewels or valuables at such a height In the 
air that nooody cqn see them. This characteristic 
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seems all the more curious when one notices the 
hundreds of small, dilapidated pagodas all over the 
country. Th^se, although they may have been built by 
their own relatives, the Buddhists usually allow to perish 
from old age and the effects of the climate, and if 
one inquires into the reason one gets for answer that 
such repairs would go to the “ merit ” of the original 
builder, not to 4 :he repairer. They therefore, if they 
had the money available, prefer to erect another small 
pagoda or religious building, when they would be 
acquiring “merit” for themselves. But w'hen money 
has to be spent over a famous shrine like' the one at 
Pegu, they seem to have a national, rather chan a 
religious, motive in co-operating, and giving what they 
can afford — it may be a .rupee, or a thousand rup^s. 
Hence money for such an object is always forthcoming. 

F. N. Burn. 

42 Pyinmagon, Dalla P.O., Lower Burma. 


THE NITROGEN PROBLEM. ' 

NDER this term we have come to denote a 
question of most pressing" importance at the 
moment. It not only affects our present and 
prospective national welfare; our very exist- 
ence as an Empire is directly and immediately 
concerned with it. This arises from its bearings j 
upon war and agriculture. Nitrogen compounds i 
arc absolutely necessary to the manufacture of j 
munitions; they are no less indispensable to the I 
production of food. All nations, therefore, and, i 
for obvious reasons, especially those which arc , 
locked together in a life-and-death struggle, arc ! 
eager to solve it, and under the compelling strain j 
of a dir« necessity an extraordinary measure of 
success is attending their efforts. This is more 
particularly the case with Germany, owing to the 
special circumstances of her position, and to the 
fact that she and the other Central Powers are 
practically cut off from external supplies of com- 
bined nitrogen products. 

That Germany should be so far in advance of 
other nations in this respect is due to her prior 
recognition, years ago, of certain factors by which, 
under the very conditions which she dreaded might 
arise, and which have, in fact, arisen, her actual 
existence as a nation might be imperilled. The 
whole history of her association with the nitrogen 
problem shows that under the semblance of a 
peaceful venture it was part of the great con- 
spiracy by which she sought to dominate the 
world. Her first efforts were made in Norway, 
when she secured a controlling interest in that 
country’s abundant supply of hydro-electric 
energy, and took the fullest advantage, as is her 
method, of other people’s originality and pioneer- 
ing efforts. As the problem evolved itself 
and the political situation became apparently 
clearer, in proportion as manufacturing processes 
passed beyond the experimental stage, the great 
combines, financial and industrial, at the back of 
the enterprise gradually unloaded their interests in , 
Norway upon an unsuspecting world. It is doubt- 
ful whether the whole of the synthetic stages from 
atmospheric air to ammonia and nitrip acid were 
in full working order at the 'time the Serajevo 
tragedy forced the Kaiser’s hand; but, as the 
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sequel has shown, they were so far advanced that 
under the stress of compulsion, aided by the finan- 
cial support of the State and with no hampering 
commercial restrictions, they could be made to 
serve the necessity of the nation. We all re- 
member with what a glow of pride Bethmann- 
Hollweg revealed to the world that Germany’s 
chemists had at length solved the great nitrogen 
problem, and thereby secured, henceforth and for 
all time, as he said, her national security. 

Owing largely to our command of the sea, our 
position, and that of our Allies, in respjict to this 
matter is less acute than that of our enemies. At 
the same time, apart from the submarine menace, 
which is transitory, there are elements in the situa- 
tion which require us to pay very serious heed to 
it. It would be the greatest possible folly on our 
part to neglect its study. For there can be no 
doubt whatever that this question of the fixation 
of nitrogen and the production of synthetic am- 
monia and nitric acid has come to stay. Matters 
of this kind have hitherto been considered as out- 
side the business of the State. Government had 
no direct interest in them. They were subjects to 
be left to private enterprise and individual effort. 
But the circumstances of the time have changed 
much in our time-honoured and traditional view 
of the mutual relations of the individual and the 
State. Public opinion, under the hustling influ- 
ence of the moment, now compels the Stale to 
accept responsibilitic.s* and exercise initiative to 
an extent hitherto undreamt of. Accordingly, a 
number of oflipial bodies connected with the 
Government are engaged in the consideration of 
the nitrogen problem, and we are given to under- 
stand that a gratifying measure of success has 
already attended the systematic research work 
which has been undertaken at their instance. The 
attempt should now be made to co-ordinate this 
business with a view to economy of effort and to 
bring the whole to a common focus. Government 
Departments are too apt to encase themselves in 
water-tight compartments, and departmental 
jealousies are prone to interfere with unity of 
action. 

We trust that, in view of the urgency and seri- 
ous nature of the matter, no such trivial con- 
siderations will be allowed to operate. The Nitro- 
gen Products Committee of the Ministry of Muni- 
tions, constituted more than a year ago under the 
auspices of the Munitions Inventions Department, 
is no doubt primarily concerned with the matter, 
for at the moment the question affects the prose- 
cution of the war and is, therefore, of the first 
consideration, and every agency should be 
directed to that issue. In solving the problem as 
it affects war we incidentally go far to solve it as 
it affects peace and agriculture. The Comptroller 
of Munitions Inventions has just issued a report 
giving a general account of the action which has 
been taken by his Department in dealing with the 
subject, and he promises, a more complete report 
based upon the work of the various sub-com- 
mittees Which have been instituted to deal with 
its several aspects. 
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We have already directed attention to the 
action which the United States has taken in con- 
nection with the same subject, even before its 
entrance into the war. A report to his Govern- 
ment by Dr. C. L. Parsons, which has recently 
been published, contains a mass of valuable in- 
formation as the result of inquiries and visits to 
manufacturings plants in various European coun- 
tries. As regards the account of the arc process 
of synthesising- nitric acid, there is little that is 
not generally known to experts in this country. 
Its position as a permanent industry depends 
ilargely on local conditions, which are now well 
understood. Of the Haber process for the pro- 
<luction of ammonia, to which the German Chan- 
cellor referred in such exulting terms, we have 
as yet no very precise information concerning 
plant construction and operation. The method is 
not at present at work as a manufacturing process 
outside Germany, and its post-war use in other 
countries will probably be restricted owing to the 
practically prohibitive royalty demanded by the 
Hadische Company. It is, however, known to be 
a difficult, and ev^en dangerous, process to work. 
Its technical control requires so high a degree of 
training and skill that Df. Parsons is assured 
that if the Badische people were to lose their 
present staff many months would be required to 
irain another. There can, however, be no doubt | 
of its success. It was first commercially installed 
in Germany in 1913, when it was said to have pro- 
duced 20,000 tons of ammonium sulphate. In 
*914 this grew to 60,000 tons, in 1915 to 150,000 
tons, and in 1916 to 300,000 tons. With the new 
works recently completed by the Badische Com- 
pany the 1917 output will be equivalent to up- 
wards of 500,000 tons of ammonium sulphate. As 
regards cost, it is stated that pure anhydrous 
ammonia can thus be produced in liquid condition 
at less than 4 cents per lb.* If such is the case, 
the Haber method is the cheapest process yet 
known for the production of synthetic ammonia. 

The cyanamide process Tor producing ammonia 
resembles the arc process of making nitric acid 
in requiring cheap power for its successful 
development. In special circumstances it may be 
able to hold its own with the Haber process, as 
seems to be realised in Germany, where the 
method has been subsidised by the Government. 

It is said that the 1917 German production of 
cyanamide will be not far short of 400,000 tons. 
Agrarian interests are endeavouring to induce the 
Government to establish a nitrogen monopoly to 
ensure the continuance of the cyanamide industry 
in Germany, in view of the competition of tlw 
Haber process and of coke-oven ammonia after 
the war. 

As regards by-product ammonia and the 
cyanide process, and the methods of transforming 
ammonia into nitric acid, there is little in Dr. 
Parsons’s report which is not now common know- 
ledge. Naturally his conclusions and recommenda- 
tions are more particularly applicable to the cir- 
cumstances of America, but there is much in his 
at^unients and in the details of his ^timates of 
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construction and of operating costs that will 
necessitate, and will doubtless receive, sym- 
pathetic attention in this country. 

One fact clearly emerges from ^is considera- 
tion of the nitrogen problem. The combined 
efforts of the warring nations in seeking the means 
for their mutual destruction will inevitably ensure 
the future position of agriculture and the produc- 
tion of cheap food to those who come after us. 
Out of this evil at least this good will come. 

SCIENCE AND OTHER HUMANISTIC 
STUDIES IN SCHOOLSA 

'"T^HE report edited by Sir Frederic Kenyon 
^ gives evidence, of progress towards that 
agreement among educational experts which is 
necessary if the construction of a scheme designed 
for general adoption is to meet with general 
acceptance. A serious obstacle to this progress 
is “the great mass of ill-informed public 
opinion, which distrusts or despises all education, 
or measures its value by its immediate money- 
earning capacity.” This remark, to be found on 
the' first page of the report, is perfectly true ; but 
it is equally true that* another serious hindrance 
has been the obstinate refusal of so many of the 
supporters of the old-established classical system 
to yield ground and to recognise the claims of 
moaern subjects, especially science, to any con- 
siderable share in the time, emoluments, and 
honours which have so long been the portion of 
the older studies. “The object of the present 
pamphlet is to record certain attempts That have 
been made to give a healthier tone to the discus- 
sion ; to show that a large measure of agreement 
is possible, . . . and to bring the weight of 
this agreement to bear on the solution of the out- 
standing problems which have been the cause of 
bitter controversy in the past.” 

The starting point of the movement here de- 
scribed was a letter which appeared in the Times 
of February 2, 1916, in which the educational 
claims of science were put forward with consider- 
able emphasis. This was followed by the meet- 
ing at the Linnean Society on May 3, which has 
been completely reported in a pamphlet entitled 
“The Neglect of Science.” A rejoinder was 
published in the Press of May 4, 1916, signed by 
Lord Bryce and a number of other eminent per- 
sons. This letter, though containing some state- 
ments which were open to criticism, was con- 
ceived in a liberal and conciliatory spirit, which 
could not fail to have a good effect. 

A movement was then begun with the object of 
securii|jg’^ co-operation among the principal bodies 
representing “humanistic” studies in their educa- 
tional aspect, and a conference was held on June 
17, 1916, in which representatives of the Classical, 
English, Geographical, Historical, and Modem 
Language Associations took part. The result was 

1 EducAtioiii Scientific and Humane.'* A Report nf the' Proceedings of 
the Council .for Humanistic Studieiu Edited by Sir Frederic G* Kenyon. 

(London : John Murray, rgi?*) Price net. — Coirmittee on 
the Neglect of Science. Report for the Ye^r 1916-17, (Hon. Sec 17 
Grosvenor Road, Westminster, S,W.f.) 
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%c passing" of six resolutions, which were pub- 
lished in the Press at the end of Augfust. Of 
these the most important are the following" : — 

(1) It is esse^al that any reorganisation of our 
educational sysf^ should make adequate provision 
for both humanistic and scientific studies. 

(2) Premature specialisation on any one particular 
group of studies, whether humanistic or scientific, to* 
the exclusion of all others, is a serious danger, not only 
to education generally, but to the studies concerned. 

(3) Humanistic education implies the adequate study 
of language and literature, geography and history, 
which in each case should, at the appropriate st^e of 
education, go beyond the pupils’ own language and 
country. 

With these resolutions the Teaching Committee 
of the Mathematical Association and the Com- 
mittee of the Association of Public-School Science 
Masters expressed concurrence. 

The circular drawn up by the Five Associations 
spoke of the possible formation of “ some central 
council which could assume a larger responsi- 
bility and speak with a wider representative 
authority.” No doubt the formation of such a 
council is eminently desirable, but it has not so 
far been ’ brought into existence. The British 
Academy has appointed a*committee which has 
developed into the Council for Humanistic 
Studies, the report of which is before us. But the 
Conj^iint Board of Scientific Societies initiated by 
the Royal Society, with the president, Sir Jv J. 
Thomson, ft the head, besides the “Neglect of 
Science ” Committee, which originated in the 
meeting of May 3, 1916, must not be forgotten. 
There is also the Education Reform Council 
inaugurated by the Teachers’ Guild, and the 
report of w-hich -was reviewed in Nature of Sep- 
tember 27 last. This Ixidy has so far not been 
conj^ulted by the other associations which have 
been conferring together. 

A step in advance was undoubtedly achieved 
when a meeting on January 26 last was held 
between the Education Committee of the Board 
of .Scientific Societies and the Council for 
Humanistic Studies, with .Sir E. Ray Lankester 
in the chair. In the result it was agreed that I 
more time ^ust be found for the teaching of 
natural .science, especially in the older and more 
famous schools, and that this time should 
generally be fodnd at the expense of the classics. 
All agree in deprecating early specialisation, and 
it should be noted that this opinion applies to the 
classics as well as to science and modern lan- 
guages. 

Fortunately, while the experts are trying to 
make up their minds, some definite action has 
already been taken by the authorities. TIm Regu- 
lations for Secondary Schools, issued on^pril 19 
last, require the curriculum to provide for satis- 
factory instruction in the following subjects: (i) 
English language and literature; fa) at least oAe 
other lan^age; (3) geography; (4) history; 
mathematics ; (6) science ; and (7) drawing, l^e 
report of the committee appointed by the Treasury 
to J^C|>duce a scherno of examination for adtpission 
loXtbe Civil Seryf^, Class I., was issued on 
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June ao lauf, It affords very interesting reading 
and projfwses new regulations of a very impor- 
tant character. The examination is to be divided 
into two parts. Section A, which must be taken 
by all candidates, includes the following forms of 
, test: (i) Essay; (2) English; (3) questions on 
I contemporary subjects, social, economic, or 
‘ political ; (4) general principles, methods, and 
applications of science; (5) tran.slation from a 
foreign language; (6) a viva voce examination. 
To each of these subjects from (1) to (5) one hun- 
dred marks are assigned, and to the viva voce, 
lo which the committee attaches great imp>or- 
tance, three hundred marks. This is followed by 
Section B, which includes a great variety of 
optional subjects generally marked at the same 
maximum, except mathematics and engineering, 

' which receive twice the number of marks assigned 
; to thp.^, other subjects. The report of the Civil 
j Service Committee concludes with a number of 
[ specimen examination questions, which are in- 
j tended to illustrate the '•Ibws put forward by the 
i committee. 

I Then there is the Education Bill now before 
: Parliament, according to which elementary educa- 
j tionds to be compulso^ up to the age of fourteen 
I years. It provides for the establishment of con- 
tinuation schools and for compulsory attendance 
at the same. Another clause introdui^^ the 
i interesting and novel proposal to give j^o^r to 
' local authorities to afford aid to researck. ■ 

Sir Frederic Kenyon’s report contains much 
1 that deserves attention, and seems to invite com- 
j ment, and we cannot do better than advise our 
■ readers interested in educational questions to 
j obtain a copy. But they should also read carc- 
I fully the report of the “Neglect of Science” 
i Committee, which brings out more clearly the| 

! claims of the advocates of natural .science. 

! ' 

NOTES. 

A VERY remarkable station t was made to the Paris 
Academy of- Sciences on.^'petober 1 by Prof. H.. Vin- 
cent, who is director of the great Army laboratory at 
Val-de-Grdce, one of the most beneficent institutions 
of France. He was responsible, in the early months 
of 1915 and afterwards, for the arrangements in the 
French Army for the protective treatment against 
typhoid. He gives the results hi a short note with 
a graphic diagram. He contrasts the terrible havoc 
wrought in previous wars with the almost negligible 
death-rate from typhoid in the present war. A heavy 
incidence of typhoid began in November, 1914; it be- 
came much less during March-April, 1915. During 
this period, November, 1914-April, 1915, the protective 
treatment could not be effectively carried out at the 
front, because of the necessities of the war. From 
April, 1915, onward — except for one very small rise in 
the summer of 1915, due mostly to paratyphoid fever 
— the death-rate has been kept almost at nU. The 
line runs steadily along the bottom of the diagram, 
as one loves to see it. From August, 1915, onward 
the French Army has received protective treatment, 
not only a^^inst typhoid fever, but also against those 
two forms bf paratyphoid fever which at present are 
called paratyphoid A and paratyphoid B. The results 
are magnifilutnt. As Prof. Vincent s^ys: — “For more 
than two the .Jp'rench Army 'itl^the front has 
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enjoyed a very remarkable state of ig^nitation ; i^hoid 
and the paratyphoid fevers no longer show, thenifeives, 
save at a very low degree of frequency. ■ And this, 
though all the conditions at. the front are united to 
favour the outbreak, spread, and gravity* of. these 
diseases. . Immense masses of men crowded at close 
quarters; In such number as one has never seen the like 
of in any war ; incessant renewal of efTeetkfes ; a long 
war, and almost ceaseless engagements; ^ar contact* 
of troops, and constant risk of infection from man 
to man, from patients or from germ -carriers ; formid- 
able and continuous contamination of the surface soil 
by the excreta of germ-carriers; breeding of flies, etc.” 
Vet, in spite of it all, ” these diseases may be con- 
sidered as practically cont^uered.” It is strange to 
think that one of our “anti-vivisection” societies has 
been trying to prevent the protection of our own men. 
Happily, it has failed; the latest returns show that 
98 per cent, of them are protected. 


the. similar deposits in Brazil. Occasionally 
richer minerals are found in limited quantities in 
Ceylon — for example, thorianite, which contains as 
much as 60-80 per cent, of thoria, and has been the 
subject of much study by the Scien|ij^c and Research 
Department of the Imperial lnstj^|||(6i Mesothorium 
is a by-product of the working of ihonazite. Another 
by-product, zircon, might, it is suggested, be^ applied 
for the same purposes as zirconia, t.c. the lining of 
furnaces and other vessels for which a highly infusible 
material with a low coeflicient of expansion is needed. 
The chief key-metal which is absent, or found only in 
small quantifies in the Empire, is platinum^, which is 
dil^ved mainly from Russia and Colombia. It is pos- 
sible, however, that it might be obtained in fair quan- 
tities, together with palladium, as a by-product in the 
treatment of nickel-copper ores in Canada. 

Prof. A. Rif.ni, foreign member of the Royal 
Society, has been elected an honorary member of the 


In its September issue the Little Journal, \pvhVifihed 
in Boston, U.S.A., by the firm of A. D;. llittje, Inc., 
indicates what steps have been taken durini^feie past 
three years to cope with the .shortage of dyes in 
America. Before the w^ there were only five con- 
cerns producing syntheflw dyes in the United States. 
Now, in addition to the coke-oven plants and special 
phenol makers, there are twenty-three firms produc- 
ing direct coal-tar products or “tfudes,” sixty-eight 
makers of “ intermediateS|ji|||gand ijibety-ei|ght factories 
in which the finished dyes are manufec^red. Ap- 
proximately 75 per cent, of the dyes nefdM by Amer- 
ican consumers are now being turned out in the United 
Statiis,;;. and certain of these products are made in 
suflltli^l: excess to available for export to fripndly 
cout^Ppi'^ and especially to England. There is still 
a shortage in such old-established dyes as magenta, 
methylen<‘-blue, aurnmine, and methyl-violet. Amer- 
ican synthetic indigo is being produced, but not in 
sufficient amount for the needs of the U.S. Navy. 
At the end of three years there are “ crudes ” and 
“intermediates” m abundance. Two large under- 
takings, the National Aniline and Chemical Company 
and the Du Pont Chemical Company, which in chemical 
research are the peers of the great German factories, 
are embarking on the manufacture of indigo and other 
essential dyes. The Americans claim with confidence 
that their dye-producing-- firms have the talent, the 
orgahisal^ons, the capitaf,^^ -and the will. With these 
factors in operation the flgi|ildng 25 per cent, of dyes 
will 'soon be provided, anmpwy the odds and end.s will 
eventually be imported. 


In a lecture delivered before tht: London School of 
Economics on November 16 Mr. Sydney J. Johnstone 
gave an account of the localities within the British 
Empire where the chief key-metals, such as tungsten, 
molybdenum, thorium and cerium, vanadium, etc., 
occur. Tungsten is found chiefly in Burma and 
Queensland, and the Empire now furnishes about 
35 per cent, of the world's production. The metal is 
now extracted in the United Kin|[dom. Molyb- 
denum is also largely worked in thw country, and 
adequate supplies are available from British Colonies 
and Dominions, esoecially Australia., Both these 
metals are of great value for special a'timament steels, 
and fqr the manufacture of high-speed t0ol steels, on 
which %hey confer the property of enabling the steel 
to retain its hardness when run red-hot. Thoria and 
ceria, the chief rare-earths in incandescent mantles. 


are being extracted from the monazite deposits -of 
Travancore and Ceylon, which also contj^ lanthanum, 
erbium, didymium, yttrium, and oth6* rare-earths. 
The monazite in the.% localities, commonly contains 
about 10 per cent, of thoria, Mke as rich as 
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Institution of Electrical Engineers. 

Dr. Arthur Keith, conservator of the museum of 
the Roy.'il College of Surgeons, has be A appointed 
Fullerian professor of physiology at the I^yal Institu- 
tion. 

We notice with regret the announcement of the death 
on November 28, at Zomba, Nyasaland,^ of black- 
water fever, of Mr. W. C. Mason, Imperial Entomo- 
logist, at thirty-three years of age./ 

*■ 

Prof. T. B. Wood, Drapers professor of agriculture 
in the University of Cambridge, is to be appointed a 
member of the Development Commission in succession 
to Mr. A. D. Hall, now Secretary to the Board of 
.Agriculture. 4^ j, 

Mr. T. F. C1.AXTON, director of tiie Ob- 
servatory, Hong-Kong, informs us that, of 

the world situation, it has been decided 'to df^Qij^imnue 
sending the publications of the observatorji' to the 
I United Kingdom, Europe, and India duringiiihq.^var. 

The death is announced in the Engineer N.iyem- 
ber 30 of Mr. James Buchanan, who was m 

the well-known Liverpool firm of sugar maOTinej*y 
makers. He was associated with the executive of the 
Liverpool Munitions of War Committee, and undertook 
important Government contracts for munitions. He 
was a member of the Institution of Mechanical 
Engineers. 

The Committee on Science and the Arts of the 
Franklin Institute, Philadelphia, has recommended the 
award of the Elliott Cresson medak to Col. 1 . N. 
Lewis for his invention of the Lewis^' marine-gun, 
and proposes to recommend the award: thfe Howard 
N. Potts medal to Dr. A. E. Kennelly for his inven- 
tion of the hot-wire anemometer and his application 
of this device to the meftsurement of convection from 
small heated wires; also .( 11 ^ of the Howard N. Potts 
medal to Prof. L, Vessot King for Mis improved 
method and researches in hot-wire anemometry. 

Mr. J. C. Merbyweather, who died on November 
24, j^seventy-seven years of age, was the principal 
mei^V of the firm of fire-engine buiki^s, ,,^f. Merry- 
we^HK; joined his father in tba;J|fe-^gine business in 
i8647%nd had a ^reat deal tq^dr>^ta the introduction 
of steam^ite'e-engines. Undllf^^i^irection, his firm 
Ilyas the pioneer of the motor Twwngine. He was a 
pRember the Institution of Mechanical Engineers, 
f^id recelv^ the honour of Commander of the Imperial 
I Order ol^the Medjidieh in recognition of services ren- 
' dered in connection with the fire protection of the 
Khedivial palaces. 
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We referred in our issue of May 31 (p. 267) to a 
proposal to present the portrait of the late Prof. R. 
Meldola to the Royal Society and the Institute of 
Chemistry. The total sum received m response to this 
intimation, whicl^u’as circulated only among Prof. 
Meldola ’s fricnds,iPII«s just above two hundred pounds, 
which has been paid to the artist, Mr. Solomon, for 
the portraits. Prof. E. B, Poulton informs us that 
the poi^i'ait presented to the Royal Society will be un- 
veiled by .Sir George Beilby on December 18, at 3 p.m. ; 
and th.at pres<'nted to the Institute of Chemistry of 
Great Britain and Ireland, Russell Square, by the 
president. Sir James Dobbie, at 4.30 on the same after- 
noon. Prof. Poulton adds : — “ I am sure that su|?^ 
scribers will feej a deep debt of gratitude to Col. S,.; J- 
Solomon, R..'\., for the generous manner in which* he 
has carried out their wishes, and produced a lasting 
memorial of a great man, and one that will co-operate 
with and complete the memories of his friends.’* 


than dan bei j^^cribed, and to a wide circle of friends 
in all parts globe the world is a darker and a 

poorer place his death. 

The suimlement to the forty-sixth annual report of 
the Local Government Board, containing the j^ort of 
the Medical Officer for 1916-17, has rec^lciy been 
issued. Iniithe general summary Sir Arthur News- 
holme direw’ attention to the need for increased effort 
to save chiltLlife. In 1914 the excess of bidths over 
deaths in England and Wales was 362,354* in 1915' 
it was 252,201. In 1916 the rate of infant mortality was 
the lowest on record ; there were 29,073 fewer births and 
54,099 fewer deaths than in •1915, with a result that 
the excess of births over .deaths for the year was 
'277,227. Sif Arthur New.sholme expresses i:he opinion 
that there should be no insuperable difficulty in reduc- 
ing the total deaths in childhood to one-half their 
present number. 


We regret -to announce the death of Mr. Charles 
Hawksley, on November 27, at seventy-eight years of 
age. An r^ipount of Mr. Hawksley’s career is given 
in Engineemtg for November 30'. He was born in 
Nottingham in 1839, and completed his education at 
University College, London, when he entered, as a 
pupil, the offices of his father, the late Mr. Thomas 
Hawksley, F.R.S. He was a partner with his father 
from 1866, and continued the business after his father’s 
death in 1893. The firm was associated with water- 
works engineering in Great Britain, and also practised 
in connection with gas undertakings and sewenage 
works. Mr. Hawksley was president of the Institu- 
tion of Civil Engineers in 1901, and at the time of his 
death was a member of 'council of the Institution 
of Mechanical ®ngirieers. His death will leave a gap 
in -th^ ihstitutions not easily filled. In 1907 Mr. 
Haw'^ley founded a Jectureship of the Institution of 
Mecllanicttl Engineers to commemorate the centenary 
of the '^irth of his father, and by a melancholy coin- 
eWence year’s lecture was delivered last Friday 
^jeniiig. ji, ' 

1 ■ ■ 

By^jffi&^ath in action on Septemlx?r 28 of Major 
Harry^CTssold, D.S.O., R.E., the world of education 
sustains a grievous loss. For more'than twenty years 
Major Clissold was on the science Staff of Clifton 
College, whore he had himself been educated, and 
to which until the end of his life he ungrudgingly 
devoted his exceptional gifts. After taking a first class 
in the Natural Science Tripos at Cambridge, he be- 
came an assistant-master at Marlborough, but very 
soon returned to his old school... He at once threw 
himself wholete^tedly into all the interests and activi- 
ties of schooP'fife, intellectual and athletic. This 
devotion to thteifinterests of the school undoubtedly pre- 
vented him, a^ it has done so many others in similar 
positions, from making those contrihutions to scientifitf' 
knowledge whic*h were tp. be expected from his great 
abilitv and energy. When called upon to take com- 
niand of the school contingent of the Officers Training 
Corps he somewhat reluctantly consented, and 
devoted all his spare time, including many of his 
holidays, to making himself as efficient as possible in 
his military duties. Thus, when in 1914 l^^jwas 
offered the contmand of a new field company^M' the 
South Midland Royal Engineers,' he accepted *^^ith 
alacritv. He went to Fri^ce in April, T91S, in^commnnd 
of a field company, and served with such distinction, 
khat he was awarded the D.S.Q^in the summer 
1916. Major Clissold’s scientific iq^wledgecand haba 
of mind made him a most valuirole offieji b on 
technical side, and his constant devotion to ^ welfare 
of his men caused him to be ond of the most popular 
officers in the Army,,- »|rbe loes to Clifton is greater 
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Several .^u’ticles of topical interest appear in the 
October number of the Sciehltfic Monthly (vol. v., 
No. 4)-||jPr. ‘Burges-s w'rites on the applications of 
science ^ warfare in France. Prof. Graham Lusk 
di.scusses food in war-time. He points out that carbo- 
hydrates are the great fGdi|kfuels of the human 
machine. Based on their value in calories, proprietary 
cereal foods are very costly, and it would be a great 
advance if the value in calories were placed on every 
food package sold. «^r. I(^Pritchett describes specific 
preventive and cursive tlWapy by means of serums 
with special, r^rence to gas gangrene. She believes 
that an antitoxic serum can be prepared for this 
condition, and that there is every reason to hope, that 
serum treatment will bring about a decreas€i^i|^he 
incidence of, and fatalities from, gas gangreii|jt|^|pi to 
war wounds. 

In Man for November Mr. J. Reid Moir describes 
a piece of wood frqm the Cromer forest bed which is 
believed to show traces of human workmanship. The 
flat end of it appears to have been produced by saw- 
ing, and at one spot it seems that the line of cutting 
has been correctea, as is often necessary when begin- 
ning to cut wood with a modern saw. Other examples 
of^ieces of wood pointed by eayly man are known, and 
it is believed that Mr. Ha/zledine Warren discovered 
a wooden stake or spear in the ancient implement- 
iferous deposit at Clacton-oflbSea. 


Mr. Neil M. Judd, of' fife United States l^tional 
Museum, has just retura^^ Washington after com- 
pleting six months of araMo^ogical work in .Arizona 
and Utah. He has been engaged in repairing and 
restoring Betatakin, or Hillside House, one of the 
most interesting cliff houses in northerq ‘Arizona, con- 
sisting of nearly one hundred rooms, built on the 
slparply sloping floor of a crescent-sha^d cave. The 
presence of hidden springs, causing damage to the 
structure and leading to the accumulation of silt, has 
beeft dealt with* and the rfestewation has been con- 
ducted in the most conservative way. The age of 
Betatdkin cliff hou^ is still uncertain, and no definite 
■'results can be , obtained until the examination pf this 
and other neighbouring ruins has been systematically 
underfakep. ^ 

of the character and origin of the local 

is still cbscure; but a paper t^Prof. 
published in Ancient Egypt, pSrt iii., 
1917, does much to clear it up. Prof. Petrie has col- 
lected the original records of these cults, and by 
(.marking the. headquarters of each deity he arrives 
at importantgiesults. Ra appears in only one southern 
city, and hnf' cult - seems to have come from the 
north-east. The distribution of Mut, the mother- 
goddess, is cUtftde^ljllll^tcrn, while that of .Amen is 
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western. Set was certainly brought into. Egy^t by 
the desert road, as he had there two centres of the 
first class, and he was introduced by the RCd Sea way 
u> the Eastern Delta. The distribution of the Osiridc 
triad indicates a settlement so early in the land that the 
worship generally diffused. I'rof. Petrie sums up 
his article thus : “ 1 he geography of the worship of the 
gods is thus seen to have a considerable; value his- 
torically^,gs bearing on their origin and connections. 
When tili^e corhplete research into the localities of 
various wicertain names may extend our identifica- 
tions, it will be possible to get more light on the 
sources of Egyptian mythology.” 

Ornithologists will be grateful to Capt. Hugh Glad- 
stone for his able summary of the life of John Hunt | 
(1777-1842) which appears in British Birds for Novem- 
ber. John Hunt’s “British Ornithology” is a book of 
great rarity and some merit, but it seems never to have 
been completed, owing perhaps to the fact that late in 
life he emigrated to America. But Hunt’s claim to a 
place of honour among British ornithologists does not 
rest alone on this work, the principal theme^of the 
present communication, which is to be completed in a 
further instalment. 

Stude.nts of bionomicP^will find much interesting 
matter in the Scottish Naturalist for November, 
w herein Dr. Eagle Clarke gives the first instalment of 
.1 study of the wild life in a West Highland deer 
forest. These mountainou||t tracts, he reifiarks, may 
l.)c regarded as Nature reserves, retaining still much 
of their primitive wildness owing to the fact that it is 
beyond the power of man to effect any material change 
In the batrenness imposed by their physical conditions. 
The Corrt^ur Forest, which he so sympathetically 
interprets^ is of great extent, and lies amid some of 
the wildest mountain country in Great Britain. In 
his surv.ey he divides the forest into three zones — the 
alpine, the sub-alpine, and the valley zone — giving an 
analysis of the fauna, resident and migratory, of 
each. Incidentally, of necessity, he describes the flora 
also, but only in its relation to animal life. In the 
same number the Misses Rintoul and Baxter record 
some extremely interesting observations on the autumn 
displays of some of our native birds. Records of 
isolated cases by E. Selous, J. E. Millais, and H. Eliot 
Howard can now be compared with the much more- 
extensive collection here l^ught together, but their 
precise significance seems elusive as ever. 

The Journal of Agricultural Research (vol. x., 
No. 4) contains a further important contribution by 
H. B. Hart^ E. V. McCollum, and other colleagues 
to the question of the physiological effect on growth 
and reproduction of rations balanced from restricted 
sources. Previous work has indicated that a ratipn 
can be complete and efficient only when it 
contains protein of adequate quantity and quality, 
adequate energy, mineral ingredients in proper 
quantity and proportion, and two factors (vi^a- 
mines) of unknown constitution which have 
been temporarily designated as “ fat-soluble A ” 
and “water-soluble B.” Later work now indicates 
that to these must be added the imp^tant factor of 
direct toxicity. This can be wholly abj|totvor so mild 
in its effects as to be entirely obscuredl||m^' the other 
essentials of a ration are at an optimunPl^justment ; 
or with fair adjustment it may only reve^ its effects 
when the ration is continued over a vety long time 
and the animal involved in the ei^tra strains of repro- 
duction and milk secretion. Rations composed ex- 
clusively of wheat products (grain and a^Mw) did not 
sustain growth . with Holstein heifers. Such animals 
also failed to show oestrus and could not be bred. 
Marked patholp^ical condititms resijtl^d, such as 
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blindness, feeble and emaciated condition, and abnormal 
excitability followed by collapse. The responsibility 
was found to be due in part to the inadequate salt 
mixture provided by the ration, and in part to inherent 
toxicity m the grain. By the use of maize stover or 
alfalfa hay as roughage in place of the wheat straw 
growth was sustained, but reproduction was only par- 
tially successful, weakness commonly appearing in the 
second gestation. Maize grain plus wheat straw 
allowed sustained growth, but at a slow rate. Addi- 
tions of salts to this ration made k normal. Addition 
of wheat embryo to a maize ration caused disturb- 
ances, bringing about early abortions, thus indicating 
a high content of the toxic maiterial in the wheat 
kernel. 

The report of the Government Cinchona Plantations 
and Factory in Bengal for the year 1916-17, being the 
fifty-fifth annual report, is, as usual, a very interesting 
.and instructive document and a remarkable record of 
efficiency. From it we learn that the acreage under 
Clnphona has been increased to 2405I acres, as against 
the 2295 acres under cultivation the previous year. 
Figures are given showing the profits of the under- 
taking during the period 1900-17. For an outlay of 
44,84,100 rupees the Government has received 
51,24,900 .rupees, and has acquired entirely within the 
period 1905-17 additions to factory buildings, etc., 
which have quintupled the 1900 output, a large reserve 
of quinine, 2738 acres afforested with timber and fuel 
trees, the 2405^ acres of Cinchona, and a large out- 
put of other manufactured products, making a total 
return in cash and readily realisable assets of 
1,17,66,634 rupees. .Among other medicinal plants 
grown are Digitalis, Chenopodium atnbrosioides, and 
Ipecacuanha. 

VVe welcome the first number of a new journal, 
Psychobiology, to be published bi-monthly by the Wil- 
liams and VVilkins Co., Baltimore, U.S.A. (London 
agents, Cambridge University Press; price per volume, 
23s. net), devoted to the field common to psycho- 
logy and the biological sciences. It will concentrate 
attention on the interconnection of mental alid physio- 
logical functions, holding firm to the conception of the 
organism as a unity. It is edited by Prof. Knight 
Dunlap, in association with Profs. J. J. Abel, W. B. 
Cannon, R. Dodj^e, S. I. Franz, H. S. Jennings, and 
G. H. Parker — a strong editorial board. In the first 
number S. I. Franz and K. S. Lashley show that in 
the white rat removal of large parts of the frontal 
portions of the brain does not greatly interfere with 
a learned reaction; D. I. Macht and S. Isaacs discuss 
the influence of some opium alkaloids on the psycho- 
logical reaction time; R. Ogden and S. I. Franz deal 
with recovery from experimentally produced hemi- 
plegia; Prof. J. B. Watson relates experiments which 
show that the delaying of the nutritive reward for 
thirty, seconds after rats solved a problem box did 
not alter the learning process; and. the .editor suggests 
the theory that the effect of pleasure in “fixing” a 
reaction may be due to the liberation of a specific 
hormone, which need not necessarily come from a 
gland. The whole number is interesting, and we wish 
the new venture success. ' 

The ^tlook of chemistry in the United States, with 
speciai.jjbference to the resources of this science in war 
and fl^TO, is discussed by Profe Julius Stieglitz in his 
presidential address to die American Chemical Society, 
“published in Science for October 5. Prof. Stieglitz 
j^es for the- United States what has been advocated 
sr this coUritrj’- — a declaration of chemical independ- 
eitice. From a chemist’s point of view the first con- 
sideration necessary for this purpose is, that the manu- 
facturer should reckon the 'chemist “worthy of his 
hire.” The tendency hidierto hits been to treat the 
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chemist merely as an employee instead of co-c^erating 
with him as a partner, and this almost invariably 
dampens his entnusiasm. Secondly, the adoption by 
the legislatures of a definite national policy as regards 
the establishment of independence in chemical supplies 
is advocated. This has already been inaugurated in the 
question of the fixation of atmospheric nitrogen. Thirdly, 
wise patent legislation is necessary. Applied chemistry 
is not wholly industrial : chemistry promises to be the 
guide, nO't only of physiologists, but also of bac- 
teriologists, pathologists, and laboratory clinicians. 
Accordingly, it is essential that the chemistry depart- 
ments of universities and colleges should keep up 
their output of men, and maintain a high standard of 
scientific qu.ality. The great impetus which science has 
received from the war involves certain dangers. The 
chief of these is that superior research opportunities 
and financial returns will attract all the best men away 
from academic life. In the national interest profes- 
sorial chairs must be occupied by the best men, and 
to ensure this salaries must be raised. The continued 
need for pure research untroubled by any possible in- 
dustrial application of its results must not be forgotten 
For chemistry in America a brilliant future is predicted 
provided that the chemist is given a "square deal,” 
and that this science in the universities is placed on 
the plane occupied by l.aw .and medicine. 

In the week following November 20, the anniversary 
of the Cripplegate Fire, the British Fire Prevention 
Committee completed its first twenty years’ work, 
which has been carried on entirely by voluntary effort. 
Among the activities of the committee may be men- 
tioned the promotion of technical research, the initia- 
tion of legislation, by-laws, and regulations, the com- 
pilation of evidence on the subject of fires, and the 
preparation of literature and circulars of a pre- 
cautionary character, more than 250 publications of 
this nature having been issued. The committee’s re- 
commendations have been endorsed by competent 
authorities in the United States, France, and Russia. 
Instances of co-operation with other countries are 
afforded by the organisation of the International Fire 
Prevention Congress, which was attended by 800 visi- 
tors, representing fifteen Governments and 200 muni- 
cipalities and corporations from all parts of the world, 
and the International Fire Exhibition, at which a 
collection of historical and industrial exhibits was 
shown, and the lessons of many of the great con- 
flagrations of the past decade wen* discussed. Apart 
entirely from the propaganda work in fire prevention 
and the extensive system of publishing trustworthy 
data, the committee established twenty years ago a 
complete testing station near Regent’s Park for full- 
sizect fire tests, without any encouragement or assist- 
ance from the Government whatever. With the advent 
of the war, which has severely affected professional 
men, it is unlikely that work of this kind can continue 
to be dependent solely on the voluntary effort and con- 
tributions of the tecfinical professions concerned, and 
being of great national impqrtance, the committee 
.should be afforded the co-operation and assistance of 
those public departments which are now concerned in 
research work and have Treasury or special research 
fund.s available for it. 

Engineering for November 30 contains an illustrated 
description of the standard propelling machinery for 
Briti.sh standard ships. The main engines are triple- 
expansion, having cylinders 27 in., 44 in., and 73 in. 
diameter by 48-in. stroke. There are three boiler^ of 
the multitubular return-tube type, 15 ft. 6 in. diameter 
by Ti ft. 6 in. long, for 180 lb. per sq. iii. working 
pressure, and working under. Howden’s system 0? 
forc«d draught. The outstanding features of the 
engine design indicate that it is of Clyde origin. All 
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the designs, excepting the auxiliary machinery, were 
1 prepared by one firm, w'hich ha'd extensive experience in 
i machinery for this size of cargo vessel, and were issued 
i complete to various contractors. The advantages of 
i manufacture to one common design were found of oon- 
I venience in many ways. For example, one firm dis- 
j covered defects in a soleplate casting ; this was at once 
; replaced by a similar casting from another firm, which 
did not require it immediately, thus preventit^; several 
weeks’ delay. Orders for the auxiliary mac h^j yy, and 
for all small items, such as valves, branch ^]|^s, etc., 
were placed with firms which s|)ecialise in such work, 
and furnished all these details ready to fit in place. 
The positions of the auxiliary machinery were so 
selected that all erection could be completed before the 
launch, thus simplifying greatly the amount of pipe- 
fitting which usually has to be done. 

Among the forthcoming books of science we notice 

j the following: ‘The Education of Engineers,” H. G. 

I Taylor (G. Bell and Sons, Ltd.); " What Industry owes 
j to Chemical Science,” R. B. Pilcher and F. Butler- 
' Jones, with an introduction by Sir G. Beilby (Con- 
stable and Co., Ltd.); ‘Synthetic Products,” A. R. J. 
Ramsey and H. C. Weston (G. Routledge and Sons, 
Ltd.); "Elements of GraphiffStatics,”/* Moving Loads 
by Influence Lines and other Methods,” "Strength of 
Structural Elements,” each by E. H. Sprague; "Esti- 
mating Steel Work for Buildings,” B. P. F. Gleed 
and S. Bylander; "Machine Shop Practice,” G. W. 
Burley; and “The Theory of the Centrifugal and 
Turbo l?ump,” J. W. Cameron (Scott, Greenwood, and 
Co.). Messrs. Longmans and Co. have in prepara- 
tion for appearance in their series of " Monographs on 
Biochemistry” : — “The Development and Pr^esent Posi- 
tion of Biological Chemistry,” Dr. F. Gowtiand Hop- 
kins; "The Polysaccharide.s,” A. R. Lingj "Colloids,” 
W. B. Hardy; "Physical Methods used in Biological 
Chemistry,” Dr. S. G. Walpole; "Protamines and 
Histones,” Dr. A. Kossel; “Lecithin and Allied Sub- 
stanot^s,” Dr. 11 . Maclean; "The Ornamental Plant 
Pigments,” A. G. Perkin; and "Chlorophyll and 
Haemoglobin,” H. J. Page. 

OUR ASTRONOMICAL COLUMN. 

; . Erratic Changes in Clock Rates. — An interesting 
suggestion as to the cau^e of the’ sudden variations 
'■ which are sometimes ob^el'^ed in the rate of the three 
standard clocks of the U.S. Naval Observatory has 
been made by Mr. W. A. Conrad (Popular Astronomy, 
vol. XXV., p. 522). It has long been noticed that the 
rates are subject to sudden fluctuations, and that the 
i three clocks usually vary in the same direction at the 
, same time, and by almost equal amounts. As the tem- 
perature and pressure controls appear to be beyond 
suspicion, such changes have hitherto been attributed 
' to Imperfect determination of instrumental constants. 

! In seeking the cause of a very bad jump in the rates 
! of the three clocks in February, 1917, it was found 
I that many jumps were coincident with “ cold waves," 
and that on this occasion there was a very marked 
low-pressure area receding to the east and an ab- 
normally high barometer to the west. It is suggested 
; that the observations of the clock stars may have been 
I affected by lateral refraction, and that a study of the 
weather map might possibly help to explain the 
anomalous results which have occasionally been ob- 
tained in determinations of the positions of stars. 

The Hector Observatory, New Zealand. — The re- 
port of the Government Astronomer for the past year 
incliades an account of the excellent system of time- 
signals which has been organised by Mr. Adams, and 
a plea for the establishment of a wirelees time-service. 
In co-operation with H. F. Johniston, of the Mag- 
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netic Department of the Carnegie Institution, a^deter- 
mination of the longitude of Papeete, in Tahiti, was 
made by wireless signals from the observatory. Local 
time was determined by means of a theodolite, with a 
pfobable error of half a second of time. The longjtude 
of Point. Venus was. found to be 149° 30' i'* west, this 
being about three seconds of time greater -than that 
usually quoted. The adopted position of the transit 
instruiiMjnt at the Hector Observatory is longitude 
iih. 4-275. east of Greenwich, latitude 41® 17' 

souith, and height 418 ft. above 1909 mean sea- 
ievel. Improved equipment for an observatory so far 
south is greatly to be desired. 

Orbits of Three Spectroscopic Binaries. — Three 
spectroscofjic binaries of considerable interest have 
been further investigated at Ottawa by Dr. W. E. 
Harper (Journ. R.A.S., Canada, vol. xi., p. 341). The 
star 20 TT Cassiopeiae, of type A5 arid photographic 
magnitude 5-2, has two luminous components, and the 
orbits of both have been determined. The period is 
1-96408 days, and the range of velocity of each com- 
ponent 235 km. per sec. The orbit is nearly circular. 

The star 29 Majoris is the typical star of the Harvard 
class Oe, showing the dark lines of hydrogen, helium, 
and 'the ^ Puppis series, in addition to faint emission 
bands at 4633 and 4688; its visual magnitude is 4-77* 
The range of velocity is 437 km., and is the largest for 
any spectroscopic binary yet discovered. The period is 
4-3934 days. The emissiqp band 4688 shares in the 
periodic shiftings due to the orbital motion. The eccen- 
tricity of the orbit is 0*156. 

In the case of the star Boss 3511, of type F and 
photographic magnitude 5*3, the range of velocity is 
20-5 km., and the period 1*61275 days. The eccen- 
tricity of the orbit is 0*067. 


PAL^IiONTOLOGlCAL PAPERS. 

F ossil floras figure largely in the recent publica- 
tions of the United States Geological Survey. 
In Professional Paper 98-H, F. H. Knowlton describes 
thirteen species of plants from the Fox Hills Sand- 
stone of S. Dakota, only four of which were pre- 
viously knowm. Remains are scanty, since the beds 
are marine; but their interest lies in their position 
between series, the Montana and Laramie formations, 
that contain abundant plants. The affinities are dis- 
tinctly with the Upper Cretaceous, and the flora seems 
to have been well supplied with moisture along a 
shore-line. E. Wilber Berry (Prof. Paper 91) furnishes 
a detailed report, accompanied by 117 plates, cn “ The 
Lower Eocene floras of South-Eastern North America.” 
The material is derived from the widely spread Wilcox 
series, which is typically developed in Wilcox County, 
x-Mabama, and is known through Mississippi, Arkansas, 
Texas, Tennessee, and Kentucky. Except for a small 
fauna (a “faunule”) recently discovered m Mississippi, 
the almost entire absence of animal remains in this 
vast area is remarkable. Insects, which must have 
been abundant, are represented merely by^ the traces 
of their activities among the plant-remains. The 
flora is of Ypresian age (p. 152), and contains thirty- 
nine genera in common with that of Alum Bay in 
the Isle of Wight. Identical climatic conditions on 
both sides of the Atlantic are implied. 

In Publication No. 254 of the Geological Survey of 
Queensland, J. H. Reid clears up an important point 
in connection with the upward range of Glossopteris. 
Newell Arber had previously, and with good reason, 
doubted the occurrence of this genus in the Lower 
Cretaceous Desert Sandstone of Bett’s C^reek, and it 
is now shown that there is an unconformity ai this 
locality, .and that the remains of Glossopteris belong 
to the underlying Petmo-Carboniferous system. 

The problematic Parka decipiens of the British Old 
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Red Sandstone has been reinvestigated by the late 
Lieut. A. W. R. Don and George Hickling (Quart. 
Journ. Geol. Soc. London, vol. Ixxi., p. 648, 1917 for 
1915). The vegetable nature urged in 18^ by Reid 
and Graham is confirmed; but considerable doubt is 
thrown on tha alleged microspores and prothalli, and 
the general form and vegetative structure are found 
to be “ closely reproduced by some specimens of the 
recent alga, Melobesia lichenoides ” (p. 659). A tenta- 
tive suggestion is made that Parka was a thallophyte 
with algal affinities. 

C. D. Walcott deals with “The Albertella Fauna in 
British Columbia and Montana” (Smithsonian Mis- 
cell. Coll., vol. Ixvii., No. 2, 191',), and shows, after 
field-investigations in a picturesque and mountainous 
district (plates i and 2), that the Mount Whyte Beds 
containing Olenellus are truly Lower Cambrian and 
not in the Middle Series, and that the fauna char- 
acterised by the trilobite Albertella is found above 
them, and is of Middle Cambrian age. The author 
is thus able to accept L. D. Burling’s conclusion 
with rcganl to the latter fauna, while correcting hifn 
in reference to an alleged survival of Olenellus. 
Numerous species of trilobites are figured. 

L. W. Stephenson adds to our knowledge of the 
exclusively Cretaceous genus of corals, Micrabacia 
(U.S. Geol. Survey, Prof. Paper 98-J, 1916), and adds 
six new species and two varieties from Upper Creta- 
ceous horizons in the United States. Bruce Wade 
(Amet. Journ. Sci., vol. xliii., p. 293, 1917) describes 
Busycon cretaceum as the oldest known of the Ful- 
gurid ■ gastropods. He points out that the family 
should strictly be called Busyconidae. It has special 
interest in being restricted to the eastern region of 
the United \States, from this Upper Cretaceous- 
example to the present day, a fact that is explained 
by the absence of a free-swimming larval stage. 

Several new species of trilobites are described by 
.•\. Ware Slocum from the Upper Ordovician Maquo- 
keta Beds of Fayette County, Icwa (.\nn. Rep. Iowa 
Geol. Survey for 19 14, published 1916). The new 
genus Cybeloides is established (p. 212) as distinct 
from Cybcle in the characters of its cephalon. The 
remarkable genus Sphaerocoryphe, with its globular 
apex to the glabella, is abundant in the upper beds. 

The genus Eurypterus is so rare in Upper Carbon- 
iferous strata that we w'elcome the description of a 
new species from the Coal Measures of Belgium by 
Xavier Stainier of Ghent (Quart. Journ. Geol. Soc. 
London, vol. Ixxi., p. 639, 1917). review is given 
of the eleven Carboniferous species previously recorded. 

The largest amphibian known from the Trias of 
North America is represented by part of the left half 
of a labyrinthodont jaw from the Newark Beds of 
Pennsylvania {Amer. Journ. Sci., vol. xliii., p. 319, 
1917). The describer, W. J. Sinclair, names the genus 
Calamops, since impressions of “ horse-tail rushes ” 
occur upon the layer encrusting the bone. Surely this 
is making too much of an accident to an individual. 
The name “ Reed Face ” among American Indians 
would not be extended to others of the tribe. 

Joseph Barrel! {Scientific Monthly, vol. iv., p. 16, 
1917) suggests that a climatic change, involving desic- 
cation, reduced the forests that were the habitat of 
arboreal anthropoids, and thus led to the development 
of primitive man. “The apes which w'ere trapped in 
this way in Central Asia were forced to win most of 
their living on the ground” (p. 23). Pithecanthropus 
of forest-clad Java must have arisen farther north, 
and the ancestors of true man must be looked for in 
Miocene strata in regions which were then passing into 
ste{^es. Incidentally, Prof. Barrell «seems to accept 
too readily (p. 21) G. S. Miller Is view that the jaw 
found at Piltdown is, that of an ape and not of Homo 
ddwsoni. G. A. J. C. 
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39-in. centrifugal pump, giving a total output of more 
than 570 cub. ft. per sec., or nearly thirteen million 

O NE of the earliest and most difficult problems, gallons per hour. 

towards the solution of which man has addressed The introduction of machine-driven pumps is, of 
his ingenuity and resource, is that of artificial irriga- course, governed by the available flow of water, and 
tion. The rain, we are told, descends alike upon the it is manifestly not economical to install a power 
just and the unjust, but, as regards its geographical plant unless it can be effectively utilised. Experience 

has shown that an engine must be 


kept at work continuously for four 
hours in the twenty-four, in Wder to 
render its installation remunerative. 
The Department of Industries in 
Madras provides portable plant on 
hire, so that actual tests may be 
undertaken before any commitment 
is made. 

It is, of course, not practicable in 
a short notice to deal with all the 
matters of interest touched upon in 
Mr. Wood’s brochure. Sources of 
supply and their relative merits, 
problems of distribution, cost of 
working and upkeep, systematic 
cultivation, minimum and maximum 
requirements, are topics discussed at 
varying length, and much valuable 
advice is given -for the benefit of the 
ryot, or peasant land-holder. We 
m.'iy, perhaps, allude to the special 
difficulty which attaches to agricul- 
ture in certain tracts in tropical 
countries. The rapid and extensive 
evaporation which takes place 
causes an upward movement of the 
subsoil water, with the resultant deposition of salts 

at or near the surface ; certain of these salts, sodium 

carbonate in particular, and the chlorides and sulphiites 
of magnesium and sodium, are deleterious and produce 
alkalinity of the soil, under the influence of which 
crops become thin and sparse, plants acquire an air 

-r ‘T* i_«. _..1_ 1 



Fig. I. — Picotcah worked by four men (Tuni, Vizagnpatam dUtrict). 


distribution, n.s incidence is irregular, and at times 
capricious. Of two localities within a few miles of 
each other, one will receive copious and embarrassing 
supplies, while the other will be given a scanty and 
pitiful dole, which, apart from the satisfaction of 
immediate human needs, is utterly inadequate for agri- 
cultural purposes of any kind. In arid regions, re- 
course is had to wells, storage reser-, 
voirs, and river dams, all of them 
capable in some degree of alleviat- 
• ing the evil, provided means arc at 
hand to raise and distribute the sup- 
plies obtained. 

It is particularly interesting, there- 
fore, to read the account given by 
Mr. R. Cecil Wood of the expedients 
adopted in the less developed parts 
of a country like India, where the 
rudimentary appliances of bygone 
ages are still in vogue. In such dis- 
tricts labour is cheap and plentiful, 
and the installation of machinery 
a costly and troublesome process. It 
is, therefore, little wonder that the 
nihote, the picottah, and the karim 
still maintain an unimpaired popu- 
larity. Yet, even in conservative 
India, centuries old in tradition and 
routine, modern innovations are 
making headway, and machinery is 
ousting the native and the bullock 
alike from their accustomed tasks. 

Centrifugal pump?, driven by oil 

engines of the most recent type, are 

now to be found at a number of station.s, and one 

of the largest, erected on the Divi island, in the Kistna 

district, consists of a battery of^ eight Diesel oil 

engines, each of i 6 o-b.h.p. capacity, and driving a 

^ “ Irrigation.’* By R. Cecil Wood, Principal of the Agricultural College, 
Coimbatore. Pp. 63+3^ figures and photographs. (Madras: Depa>tmcnt 
of Agriculture, 1917.) Price ts. 
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of sickliness and decline, and foliage is pale and falls 



Fia. a.— Karim (GodSvari diiitrict). 

early. The remedies adopted are principally directed 
towards a diffusion of the salts and the reduction of 
the degree of concentration within limits, at any rate, 
which admit of the maintenance of a state of pro- 
ductivity. The simplest method is that of flooding 
the areas affected, allowing the water to sink down- 
wards, carrying the salts with it. But, as Mr. Wood 
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points out, this is merely an alleviation, and the only 
satisfactory method is that Which goes to the root of 
the trouble and removes the salt accumulation entirely 
by efficient drainage. Brysson Cunningham. 


anniversary meeting of the royal 

SOCIETY. 

''pHE anniversary meeting of the Royal Society was 
held on Friday last, November 30,, when the 
council and officers whose names .were given in 
Nature of November 8 (p. 190) were elected. The 
annual report of the council was adopted, and the 
president. Sir J. J. Thomson, delivered his address. 
Subjoined are a summary of some of the main points 
in the report of the council, and an abridgment of the 
president’s address. 

Report of the Council, 

The report of the council records that shortly after 
the entry of the United States into the war the Royal 
Society received the following cable message from the 
National Academy of Sciences at Washington : — 

“The entrance of the United States into the war 
unites our men of science with yours in a common 
cause. The National Academy of 'Sciences, acting 
through the National Research Council, which has 
been designated by President Wilson ,and the Council 
of National Defence to mobilise the research facilities 
of the country, would gladly co-operate in any scien- 
tific researches still underlying the solution of military 
or industrial problems.” 

The following reply was dispatched : — 

“The Royal Society heartily welcomes the offer of 
the National Academy to co-operate in scientific re- 
se.archcs connected with the war, and will communicate 
by letter proposals for carrying this into effect.” 

Steps have been taken by the society to carry the 
proposed co-operation into effect in connection with 
the Admiralty, the Ministry of Munitions, and the 
Department of Scientific and Industrial Research. Ex- 
periments on a large scale have been undertaken by 
the U.S. National Research Council to determine the 
effect of variations in the milling standard, and in the 
nature of the cereals employed, upon the digestibility 
of bread ; and parallel investigations are in progress 
in this country. 

Reference is made to the transfer of the National 
Pfiysical laboratory to the Department of Scientific 
and Industrial Research. The scientific control of 
the laboratory will continue to be exercised by the 
president and council of the Royal Society, as in the 
original scheme, but the financial responsibility will be 
assumed by the Committee of the Privy Council for 
Scientific and Industrial Research. A working ar- 
rangement has been arrived at ‘between the Advisory 
Council of this body and the Government Grant 
Committee of the Royal Society by which the society 
is to inform the council of applications received for 
sums of money out of the Government grant, and the 
council is to refer to the society any applications re- 
ceived by it which may be more suitably dealt with by 
the society than by the council. It is not clear whether 
this arrangement accounts for the fact that though 
applications for grants amounting to were re- 

ceived by the Government Grant Committee, the 
ordinaiy grants made amounted to only 1295I. The 
grants made in 1915 amounted to 3344!., and in 1916 
to 2482I. 

The reduction of the magnetic survey of th^ British 
Isles was completed in the early part of this year. 
The important and simple result has been obtained 
that “formulae for the geographical components of 
magnetic force, which are linear in. the differences of 
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latitude and longitude all over the British Isles,, 
and satisfy the condition for a potential, give as 
close a representation of the main features as the more 
elaborate and empirical expressions obtained by Rucker 
and Thorpe.” Accordingly “disturbances” are defined 
as the differences 'between the observed values and those 
calculated from this potential. Direct comparison of the 
primary observations in the two surveys has been made, 
and shows that, with few exceptions, the secular change 
is remarkably uniform in the various districts. The 
mean annual change for these islands generally has 
been in H + I3-2 7, in D — 6 i', and in 1 — 12'. The 
annual change in H and I has been distinctly less in 
the north, but the change in D is practically constant 
all over. The' disturbing forces in the two surveys are 
also , in good general agn^ement, although the differ- 
ences, which are chiefly in the vertical component, 
suggest a modified view of “ridge” lines. The two 
surveys, however, prove that these disturbances are 
not mere errors of observation, but are due to regional 
.and local causes. That they arise from magnetic mate- 
rial (presumably iron) seems undoubted, and the only 
questions are whether this material is concentrated 
locally or disseminated widely, and wl\€ther. it is near 
the surface or deeply seated. The possible economic 
irriportance of this led to the appointment of an Iron 
Ore Committee, to consider whether magnetic observa- 
tions might be of assistance in locating iron ore. A 
more detailed survey of the Melton district was made 
by Mr. G. W. Walker this autumn, by aid of a grant 
from the society, and this is being followed up by a 
petrologiad survey under the director of the Geological 
Surve}’. 

The possibility of introducing a more convenient 
system of timekeeping at sea has lately been under 
consideration, both in this country and in France. 
The conclusions reached at a conference under the 
chairmanshi,p of the Hydrographer to the Admiralty, 
in which representatives of scientific societies took 
part, are included in the report of the council. The 
most practical method of obtaining uniformity is con-r 
sidered to be the establishment, outside territorial 
waters, of zones corresponding with the hourly zones on 
land. It is proposed that the zone extending front 
7J® east to 74® west of Greenwich should be the zero 
zone, and that the other zones west and east should be 
respectively described as plus or minus, with an indi- 
cation of the actual correction required fo^ reduction 
to Greenwich time and date. On this system + 12 
would be the half-zone cast of the “ date line,” and 
— 12 the half-zone west. Any alteration of the time 
of clocks in ships should always be one hour, but the 
instant of making the change' need not necessarily 
be that of passing to a new zone. In the case of self- 
recording meteorological instruments, which it Would 
be difficult to adjust for changing zone time, Green- 
wich time is considered most convenient, but ship’s 
time should be used for the regular observations. If 
the proposed zone times be generally adopted, it is 
recommended that the receipt and dispatch of tele- 
graphic and other messages should for the immediate 
future be recoriled in zone time; but, eventually, it 
would be most convenient for such purposes to adopt 
Greenwich time throughout the world. 

Presidential Address. 

The extent to which men of science in this country 
are engaged on investigations connected with the war 
is scarcely realised, except by those who have to try 
to find the men for any new piece of work of this kind 
which may have to be put in hand. It is a matter of 
the greatest difficulty to find any competent person 
who is not already engaged on such work. Professors 
from our Colonies have come back to help at home, 
and in some cases have broqght their demonstrators 
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and senior students with theni. fhe im^rtanc^ of correct in spite of the absence of a satisfactory proof, 
having an ample supply of trained scientifac workers, Quite recently, however, Mr. Littlewood one of our 
and the necessity for this country to increase its supp y fellows, has shown that^ln spite of this apparently 
in the future, could scarcely be proved more incisively overwhelming evidence in its favour, the result is not 
thmi by our experience in this connection. general, but the numbers, for which it breaks down. 

The need for a greater appreciation of the value are so enormous that it would be quite beyond the 
of science has been brought into such prominence by powers of human endurance to detect its failure bv 
the war that most of those who have advocated the actual trial. I may say, in passing, that, enormous 
claims of science in education have not unnaturally as these numbers are, they are mei-e nothinijs corn- 
laid the greatest stress on the importance of science to pared with what we have to deal with in many branches 
the welfare, the power, and even the safety of the of physics.. Here, then, we have a result which has 
nation. The supporters of literary studies have, on satisfied, and apparently always will satisfy anv 
the other hand, dwelt mainly on the fact that literature direct test that can be applied to it and vet is not 
broadens a man’s horizon, and gives him new interests j generally true; there seems to me to be somethinc of 
and pleasures, that it teaches him how to live, if not I a tragedy, perhaps the suspicion of a sermon, in this 
how to rnake a hvmg. Ihe result of this divergence investigation, which is in a paper of a highly technical 
of appeal has made the discussion a^ear, to those character, quite unintelligible to anyone who was not 
who watch it from outside, almost like a discussion an expi rt mathematician 

between spirituality and materialism, or between a There are many results of this kind, known only to 
samt and a man of business. ^ specialists, but which would interest a very much wider 

Echoes of this sentiment are to be found in the i circle of readers if they could be brought to their 
opinions expressed by some members of the Labour notice. Unfortunately, there does not seem to be at 
Party; there is a tendency to regard science teaching { present any recognised method of doing this. There 
with suspicion, as being intended to make the working , are excellent periodicals with special 'cirdes of readers 
man more valuable to his employer rather than to which might find a place for some of them, but these 
increase the brightness and interest of his own life. ! only reach a minute fraction of the educated public 
I recognise— and I know no man of science who [ There is room, I think, for a periodical which would 
dMS not— the necessity of literary studies as a part | appeal to a much wider circle, which should contain 
of the education of every boy and girl, but I must ^ interesting and trustworthy accounts of results of in- 
protest against the idea that literature has a monopoly i terest. not onlv in science, but also in the other subjects 
in the mental development of the individual. The i included in a general education ^ 

study of science widens the horizon of his intellectual I The desirability of a journal' of this kind was re- 
activities, and helps him to appreciate the beauty and ; cently brought before the notice of the Executive Com- 
mystery which surround him. It opens up avenues of i mittee of the Conjoint Board of Scientific Societies 
constant «ppeal^ to his intellect, to his imagination, | If it could be established, it would, I believe, do good 
to his spirit of inquirj;, to his love for truth. So far | work by stimulating the intellectual life of the nation 
from being entirely utihtaruin it often lends romance ? and increasing the appreciation of science throughout 
and interest to things which to those ignorant of j the country. 

science make no appeal to the intellect or imagination, j MedalliaU 

but are regarded by them from an exclusively utili- , Copley Medal.—M. Emile Ro'ux, Pasteur’s chief 
tarian point of view. A knowledge of science brightens j collaborator, succeeded him as the director of the In- 
and widens the intellectual life, and is a constant gtitut Pasteur, which he has successfully developed and 
stimulus to the intedect and imagination. : maintained as the foremost school 6f bacteriology. 

The question of the position of science in schools is ; both for teaching and for research. From the earlv 
of vital importance; I tnink that we ought also to pay j 'eighties, when he was associated with Pasteur anil 
attention to the need for sustaining and stimulating in : Chamberland in the study of anthrax and the production 
after-hfe the interest in science which we hoiie will ! of vaccines against this' disease, he has played a lead- 

,We should encourage j jng part in the development of our knowledge of the 
and develop efforts to bring to tlie notice of the public ! processes of immunity. His work with the distui- 
those results of science which are of genera interest, i guished veterinarian Nocard upon the contagious 
I am not sure that we do all that is possible m this pleuro-pneumonia of cattle was the first demonstrltion 
direction, and yet it s^ms our duty to the community of the existence of “ultra-microscopic,” or, as they are 
to give It everything which can add interest to life now termed, filterable viruses as disease-producing 
and stimulate the intelligence; to do everything in agencies; his work with Yersin, the first full study of 
our power to increase appreciation and interest in I the bacillus of diphtheria and of its toxins He 
science among our citizens; without such appreciation • shares with the late Prof. Behring, of Marburg in 
a full utilisation of the rpources of science and the introduction of diphtheria antitoxin as a practical 
adequate encouragement for its development are impos- means of prophylaxis and cure, and with him as co- 
siWe in a democratic county. . j. j founder of serum therapeutics was awarded the Nobel 

There are many results of general interest ernbodied prize. All the leading French bacteriologists of our 
in papers which could, not be read by anyone who was | generation have been his pupils 
not a specialist in the subject. I will give one in- Royal Medals.— Dr. Aitken is distinguished for his 
stance, taken from what might seem a somewhat un- j lifelong researches on the nuclei of cloudy condensa- 
promising branch of science-anthmetic. If we take | tion, embodied in a series of memoirs communicated 
the numbers m order i, 2, 3 .- v, ‘o the Royal Society of Edinburgh. The latest of 

are some, such as 3, <, 7, ii, which cannot be divided these appeared in the present year.' Dr. Aitken *s dis- 
by any number smaller than th^selves; these are coveries opened up a new field of investigation in 
called prime numbers; the number of such primes physics, and constitute a chapter of khowledge of great 
which are less than a given number is a matter of very importance intrinsically and in their relatfon to the 
considerable importance, and Gauss, many years .^o, physics of meteorology. Dr. Aitken, who has pursued 
gave, without any rigorous proof, a rule about it. .The his work as an amSteur, has displayed great experi- 
rule was tested by actual trial for numters up fo a mental ingenuity, and his remarkhbfe coSstructiS of 
thouMnd millions, and, as it was found to be 1true the “dust-counter” has provided a permanent scien- 
overlhat immense range, it was accepted as universally tific appprtenance of prwision to the physicist and 
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climatologist. Among other contributions to science, 
Dr. Aitken ha.s made important advances in our know- 
ledge of the formation of dew. 

Dr. Smith Woodward has been for many years 
keeper of the Department of Geology in the British 
Museum, and has published a very large number of 
valuable memoirs on fossil vertebrates, especially fishes. 
He has also published an important “Catalogue of 
Fossil Fishes in the British Museum,” and his “ Out- 
lines of Vertebrate Palaeontology,” published in 1898, 
is a standard text-book on the subject. Dr. Smith 
Woodward’s original memoirs are too numerous to 
mention, but they have secured for him a world-wide 
reputation, and he is universally regarded as one of 
the highest authorities on vertebrate palaeontology. 

Davy Medal. — M. Albin Haller, professor of organic 
chemistry at the Sorbonne, Paris, founder and first 
president of the International Association of Chemical 
Societies, and at the present time the most representa- 
tive chemist of France, is distinguished for his many 
and important contributions to chemical science during 
the past forty years. His investigations have covered 
a very wide field in the domain of organic chemistry, 
the most important being those dealing with compounds 
belonging to the camphor group. He has maintained 
over a long period of years the reputation of the Sor- 
bonne School of Chemical Research, created by Dumas 
and Wurtz, his predecessors in the chair. 

Buchanan Medal. — Sir Almroth Edward Wright was 
the first (i8f)6) to apply laboratory* knowledge on 
typhoid immunity to the protection of human beings 
against enteric fever. Against formidable opposition 
he carried out a long series of observations with the 
highest scientific acumen and unsurpassed technique 
and laid the foundations for the effective elimination of 
enteric fever from the armies of the world. Nothing 
of importance has been added to his work down to the 
present time. 

Huc.itES Medal. — Prof. C. G. Barkla’s investiga- 
tions have mainly dealt with X-rays, and their absorp- 
tion and secondary emission by solid substances. He 
showed that secondary emission of X-rays was of two 
varieties. In one of these the X-rays are scattered, 
without change of quality. The scattered rays were 
shown by examining tertiary emission to be polarised, 
and this Was a fundamental result for the classification 
of X-rays with ordinary radiation, at that time doubt- 
ful. Prof. Barkla’s other kind of secondary emission is 
characteristic of the secondary radiator, and is accom- 
panied by selective absorption of the primary rays. 
He showed that ,each chemical element emitted more 
than one definite kind of secondary fluorescent radia- 
tion. Concentrating attention on, say, the less pene- 
trating kind, it was found to vary in quality by definite 
steps with the atomic weight of the secondary radiator. 


UNIVERSITY AND EDUCATIONAL 
. INTELLIGENCE. 

Oxford. — The Romanes lectures, which has been in 
abeyance for the present year, will, it is hoped, be 
delivered in the course of 1918. The lecturer appointed 
by the Vice-Chancellor is the Rt. Hon. H. H. Asquith, 
D.C.L., honorary fellow of BalUol College. The sub- 
ject and date are not yet announced. 

A BEQUEST of lo.oool. has been made to the Univer- 
.sity of Liverpool by Mrs. A. C. Chaddock for the 
endowment of a chair of commerce in memory of her 
husband, unless such a chair has been endowed already, 
in which case the bequest is to be used for such pur- 
poses as the authorities shall determine. 

The provision of excellent laboratories at the Bristol 
Grammar School was followed in 1915 by the forma- 
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tion of a Scientific Society, which nOw issues its first 
report. The society is made up of the science masters 
and science students, members of the classical side 
and the upper school being admitted under special 
rules. The society gives the members special oppor- 
'tunities for developing their school studies along lines 
of their own choosing, subject to the approval of the 
master in charge, and work of this character is ex- 
pected from the members during meeting hours. A 
strong library has been formed, and the nucleus of a 
local herbarium, to which the members have contri-* 
buted 350 species. War difficulties and lighting regu- 
lations have somewhat hindered the holding of work- 
ing meetings, their place being taken by lectures, to 
which the upper and middle schools were admitt^. 

At the Massachusetts Institute of Technology the 
faculty changes have introduced some new problems, 
since there has been so much demand by the U.S. 
Government and by industridl corporations related to 
the war for men of technical skill. So great has been 
this draft, says Science, that in the department of elec- 
trical engineering one-third of the stall has been called 
away, in mechanical engineering a dozen men have 
gone into war work, while civil engineering, chemistry, 
naval architecture, and the other departments have 
sustained serious losses. On the other hand, the de- 
mands for instruction have not only not decreased, for 
the registration is but slightly less than normal with 
much the same distribution through courses, but are to 
a considerable extent greater, for the institute is 
furnishing instruction on academic and engineering 
lines to the schools of aeronautics for the Army and 
Navy, and is carrying on no fewer’ than three schools 
, for deck officers and the school for marine engineers, 
j Changes already announced include the retirement of, 

I Prof. C. R.^Cross, w'ilh the title of professor emeritus, 
.and the appointment of Prof. E. B. Wilson, of the 
department of mathematics, to the chair of mathe- 
matical physics and head of the department of physics. 
Prof. C. L. Norton has been appointed professor of 
industrial physics. In the department of chemical en- 
gineering of the University of Michigan all but one 
member of the faculty have left for active service. Every 
effort made by the University to replace them tem- 
porarily proved unavailing, owing to the unprecedented 
demand for men in this branch. The situation became 
so acute that several manufacturing concerns of the 
State, which employ export chemical engineers, and 
the Michigan Agricultural College, came to the aid of 
the University, and it .opened with a complete staff 
in this department. Dr. C. D. Holley, of the White 
Load and Colour Works, of Detroit, will act as head 
of the department during the absence of Prof. A. H. 
White. 

SOCIETIES AND ACADEMIES. 

London. 

Zoological Society, November 20. — Mr. E. G. B. 
Meade-Waldo, vice-president, in the chair. — J. J. 
Joicey and G. Talbot ; New South American Rhc^alo- 
cera, New South American Arctiidae, new butterflies 
from Africa and the East, Gynandromorph of Papilio 
lycophron, Hbn., and three aberrations of Lepidoptera. 
— S. AlpMraky ; Deformity of os penis in a Phoca 
caspica,Silsson. — Lt.-Cql. J. M. Fawcett; Notes on a 
collection of Heterocera made by Mr. W. Feather in 
British East Africa, 1911-13. — Prof. F. W. Jones : 
The structure of the orbito-temporal region of the 
skull of Lemur. 

Geological Soc|ety, November 21. — Dr. Alfred Harker, 
president, in the chair. — J. Morrison ; The Shap minor 
intrusions. The paper deals with the minor igneous 
intrusions occurring in the triangular area between 
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Shap, Winclermorc, and Sedbergh. From their field 
relations anti petrographic characters the intrusions 
are found to belong to one or the other of two well- 
marked groups, a division which is regarded as con- 
noting also an age-classification. The rocks of the 
earlier set, characterised by the presence of large orth«- 
clase-felspars of the granitic type, are intimately asso- 
ciated with the granite, to the immediate neighbour- 
hood of which they are practically confined. The rocks 
range from quartz-felsites to lamprophyres. Of con- 
siderable interest in this group is a series of hybrid 
intrusions, consisting essentially of rocks of a more 
or less basic magma enclosing xenocrysts of a more 
acid (but allied) magma obtained by settlement under 
intratelluric conditions. 

Royal Microscopical Society, Novemlier 21. — Mr. E. 
Heron-Alien, president, in the chair. — E. Heron-Alien 
and A. Earland : Variation in the arenaceous rhizopod, 
Thurammina papiltata. Brady. The paper was based 
oh a study of many thousands of specimens dredged 
by the Scottish Fisheries cruiser Goldseeker in the 
North Sea and North Atlantic. The authors regard 
all hitherto recorded species of Thurammina and 
Thuraminemsis as varieties of the original type, T. 
papillata, Brady, and as having no biological signifi- 
cance. For taxonomic reasons most of the specific 
names are retained with varietal values, and certain 
new varietal names are proposed for forms not pre- 
viously separated or recorded. The life-history of the 
genus is for the first time worked out. The paper was 
illustrated by a number of lantern-slides prepared from 
direct photographs.’ 

Paris. 

Academy of Sciences, November 12.- M. Camille 
Jordan in the chair. — E. L. Bouvler *. The classification 
of the Parapotamonea, fresh-water crabs of the family 
of Potamonidae. — Y. Delage : The utilisation of th^ 
bathyrheometer for anemometry in cold regions. The 
instrument, figured and described, has the advantages 
of giving continuous records of the direction and in- 
tensity of the wind, and of working in any climate 
at any altitude. — M. Frdchel : Prolongable functions. 

• — V. Crdmieu : New experimental researches on gravi- 
tation. In an' earlier note the question as to whether 
the Newtonian attraction between two bodies is modi- 
fied by the relative motion of these bodies was examined 
experimentally, with negative results. \ second series 
of experiments is now described, in which the results 
are also neg.ative. The arrangement was .such that 
an alteration of i per cent, in the gravitational attrac- 
tion between the two bodies could have been de- 
tected. — M. Gullleminot : Quantitative determinations in 
X-radiotherapy. Choice of the best radiation. — P. d* 
SouM : The eruption of the Algarve coast (Portugal). — 
M. Faachire : Scriciculture at Madagascar. Races of 
Sericaria mori introduced into Madagascar from 
Europe, after a .period of about two years, give six 
generations a year instead of one. Contrary to the 
views usually held, the cocoons produced are not found 
to be inferior, either in quantity or quality, to the 
cocoons produced by the original strain. Some pre- 
cautions found useful in preventing the sprepd of 
disease among the silkworms are described. — N. 
Barbierl : The laminar optic nerve and ganglionic optic 
nerve. — E. Rabaud : The paralysing instinct of stinging 
Hymenoptera. — -.V. Wcalllon ; *The special characters 
presented by accidental bivoltins (silkworms) at 
different stages of their development. Races of silk- 
worms producing one generation per annum (uniyoltin) 
give occasionally accidental bivoltins. .In 1917 377 of 
the latter type "were produced by the author, and the 
results of the comparison of these wjth the ribrmal 
type are given. 

2510, VOL. 100] 


j November 19. — M. Paul Painlev6 in the chair. — G. 
I Humbert : The development of irrational quadratics in 
j continued fractions ot Stephen Smith. — P. Appell : The, 
experiments of -M. Carri^re on the movement in air of 
lignt spherical balls turning round an axis perpendicular 
i to the plane of trajectory. — M. Farlow w;is elected a 
j correspondant for the section of botany, in succe.ssion 
, to the late Julius Wiesner. — VV. H. loung ; The series 
: of pol3 nomials of Legendre. P. Humbert : The reduc 
tion of the equation of the critical Jacobians. — H 
Uuilleminot : A new fluorometric apparatus for the esti- 
mation of the X-rays. The method proposed is photo- 
metric; one-half ot a screen is illuminated by a small 
barium platinocyanide screen receiving the X-rays, 
the other half of the screen is lit by a standard electric 
lamp, suitably screened- with coloured glasses. — Mile. 
E. 'Feytral : The pyrogenous decomposition of meth}’J 
alcohol at high temperatures. The quantitative study 
of the products of decomposition of methyl alcohol at 
1150° C. in contact with platinum shows that formalde- 
hyde and hydrogen are the primary products, the 
aldehyde then giving carbon monoxide .and hydrogen.— 
P. Rumo : 'rhe Djebel Tekzim (Djebilet, western 
Morocco). - (The late) .Mile. S. Cofimme : A new method 
of reproducing the valves of Ammonites. — C. 'Nkole*co : 
The application of collodion prints to the reproduction 
of the valves of .Ammonites.— E. Patte ; Rocks with" 
cup-shaped and pediform caviy^ in Greek Macedonia. 
— H. Arctowski : Magnetic sHilms, faculae, and sun- 
spots. — R. Souiges : Embryogeny of the Alismacea-. 
Development of the proembryon in Sagittaria sagittac- 

folia. M. Mlrande : A new cyanogenetic plant, Iso- 

pyrum fumarioides. — C. Matignon and Mile. G. 
Marchal : 'J'he utilisation of the grap<i marc as fuel. 
The dried m.arc has a calorific value of 4700 calories 
p<‘r gram. The phosphorus and potash can be re 
covered from the ash, and the fresh marc is more 
readily air-dried th.an peat. — L. Roule : I'he relations 
between the p.arentage of the s.almon (Salmo salar) 
and the European trout {Salmo tnitta, Salmo fario). — 
J. Amar ; The .absolute resistance of the muscles after 
atrophy or lesion of the nerves. — W. Kopaezewski : Re- 
searches on the serum of Muraena helena. Molecular 
equilibrium and toxic power of the serum. — -Em. 
Bourquelot and M. Brldel ; An attempt at the bio- 
chemical synthesis of the glucosides of the polyv.alent 
alcohols. -The )8-diglucoside of glycol. — N. Flessinger 
and R. Clogne : A new ferment of the leucocyte.s of 
blood and pus : lipoidase. — Em. Thlercelln and 
Cdpide : Vaccinotherapy and pathological states prt)- 
duced by enterococci. 

Sydney. 

Royal Sdclety ol N«w Sooth Wales, October 3. — Dr. C’. 
Anderson ; Azurite crystals from the Iodide Mine, 
Mineral Hill, near Cdndobolin, N.S. Wales. Fine 
crystals of azurite (basic oxide of copper) are found in 
the Iodide Mine, near Condobolin, accompanied by 
cerussite, cerargyrite, malachite, and cuprite. A total 
of twenty-one lorms, of which one is new, were iden- 
tified on the crystals, and new elements have been 
calculated for mineral. — A. A. Hamilton ; Notes on 

topographical, ecological, and taxonomic ocean shore- 
line vegetation of the Port Jackson District. It is 
shown that the factor most injurious to plant-life in 
this region is the on-shore wind, which compresses 
the shrubs into a stunted horizontal growth and set.s 
up an unstable condition for the beach and dune plants 
by eroding and transporting the loose sand. The latter 
adopt various devices to secure a foothold in the mobile 
soil, trailing, deep tap-rooting, forming a carpet, or 
framing a network of underground stems. Two in- 
digenous grasses, Spinifex hirsutus and Festuta UU 
toralis, play an irrtportant part in the buildirig and 
upkeep, of the exposed dune "embankment, the Fescue 
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performing the office of pioneer builder and the Spini* 
fex retaining the sand collected by its hardier asso- 
ciate, which ventures out on the beach beyond the 
limit of other vegetation. The fruits of ttie beach 
plants are specially equipped for sea voyaging. — Edna 
D. Sayce : Some determinations of the heat conductivity 
of selenium. The heat conductivity of selenium has 
been measured under different conditions, 'and sifows 
variations similar to, but less marked than, those 
occurring in the electrical, conductivity. In the crystal- 
line (conducting) form the conductivity’^ depends on the 
temperature of preparation, the age, and the tempera- 
ture at the time of testing ; the conductivity of vitreous 
selenium varies with the temperature of testing, being 
independent of the age of the specimen. — Dr. J. B. 
Cleland and E. Cheel : Early stage of development of 
“Dead Man’s Finger” {Lysurtis gafdneri). These in- 
teresting fungi are developed under the surface of the 
soil, and only emerge when they are fully matured. 
The specimens brought under notice were dug out of 
the ground, and the peculiar structure of certain parts 
was noted when the egg-like volva burst open to 
liberate the column or receptacle. 

. MKLnOlIRNE. 

Royal Society of Victoria, August 9. Mr. F. Wise- 
would in the chair. —^linor Archer ; An abnormal 
venous circulation in pp frog- The anterior abdo- 
minal vein, instead 01 entering the liver, opened 
directly into the inferior vena cava. In spite of the 
absence of any hepatic portal system, the liver was 
well developed, and the frog healthy and well 
nourished. Apparently the hepatic portal system is not 
of primary importance, as in this case all the blood 
reaching the liver was arterial. 

Washington, D.C. 

National Academy of Sciences (Proceedings, vol. iii., 
No. 7, July). — Teresa Cohen ; The Cayleyan curve of 
the quartic.' — C. E. St. John : A search for an Einstein 
|•(■lativity-gravitational effect in the sun. \ series of 
observations stretching over several years indicates that 
the Einstein effect does not exist. — L. P. Elaenhart ; 
Triads of transformations of conjugate systems of 
curves. — M. Gomberg and C. S. Schoepfle : The mole- 
cular weights of the triarylmethyls. After discussing 
factors influencing dissociation and the relation be- 
tween dissociation and the nature of the aryl groups, 
seven triphenylmethyls are investigated in detail and 
various inferences are drawn from the graphs of their 
dissociations against their concentrations. — F. R. 
Lillie : Sex-determination and sex-differentiation in 
mammals. Discussion of the results of studies of the 
anatomy of twenty-two foetal free-martins, ranging in 
size from 7-5 to 28 cm. Sex-determination in mam- 
mals is not irreversible predestination ; with known 
methods and principles ot physiology we pan investi- 
gate the possible range of reversibility. — A. W. Hull : 
The crystal structure of magnesium. The structure is 
analysed by means of X-raj’.s.—W. M. Davis ; The struc- 
ture Of high-standing atolls. Attention is directed to 
the relation of atoll limestones tp their supposed foun- 
dation of volcanic rocks. The relative merits of the 
Glacial-control theory and of Darwin’s theory are dis- 
cussed. — H. Shapley : Studies of magnitude .in star 
clusters. VII. — A method for the detemaination of the 
relative distances of globular clusters. The median 
magnitude of short-period variables is constant in each 
cluster and may be used to determine the distance of the 
cluster which, with one or two exceptions, is found 
to be greater than 30,000 light-years* — H. Rayiuond ; 
The principal axes of stellaf motion. Three principal 
axes arfe determined along which the various groups 
of ?• stars show markedly, uneqqal motion.-^C. ,D. 
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Pcrrloe : Relation of preferential motion and of the 
spectral-class and magnitude velocity progressions to 
proper motion.-^D. H. Campbell : Growth of isolated 
sporophytes of Anthooeros. The young sporophyte of 
Anthoceros pearsoni, separated from its association 
with the gametophyte, is capable of limited growth in 
length, and is able to mature normal spores and 
elaters from the young sporogenous tissue. — ^J. W. 
Fewkes : The Mesa Verde types of Pueblos. A morpho- 
logical study of Far View House and other types of 
prehistoric buildings.^ — Margaret C. Shlalds : A deter- 
mination of the ratio of the specific heats of hydrogen^ 
at 18° and — 190*^ C. The value 1-4012, closely, m^. 
accord with kinetic theory and different from previous 
determinations at 18° C., is obtained; the value 1-592 
is found at —190° C. — W. W. Coblentz : Note on the 
coefficient of total radiation of a uniformly hCated en- 
closure. The value 5-722x10-*® is found by direct’ 
measurement, and agrees with that calculated by Milli- 
kan on the basis of his values for h and e. — C. E. 
St. John and H. D. Babcock : The development of a 
source for standard wave-lengths and the importance i 
of their fundamental values. It is necessary to 
examine for pole effect; the problem of wave-length 
determination is not one of routine, but one for real 
investigation .“~J. j. Abel and M. C. Piocolls : The pre- 
sence of albumoses in extr-acts of the posterior lobe x)f 
the hypophysis cerebri. Secondary albumoses, and 
possibly peptones, were found to be present in all th<^ 
therapeutically used extracts of the posterior lobe of 
the hypophysis cerebri that were examined. The 
“ hypophysin ’’ of the P'orbwerke-Hdehst is not, as 
claimed for it, a solution of the isolated active sub- 
stances of the pituitary gland, but a mixture of albu- 
mose.s with varying and unknown amounts of active - 
and inactive constituents of the gland. — E. Uhlenhnth ; 
The rdle of the thymus in the production of tetany. 

It would seem that thymus contains the .substances 
which cause tetany and secretes them into the body, 
from which they are removed by the parathyroids. 
ICxtirpation of the latter would thus cau.se tetany.— 

W. J. Crozler -. Evidence of assertive mating in a nudi- 
brancli. Mating pairs of the nudibranch Chromodoris 
zebra are ' found to exhibit .a rather high degree of 
correlation between the sizes of the two members. This 
is due to assortive -mating, which may constitute, an 
important influence tending to increasie the numbens 
of larvEB. — G. Mayer: Coral reefs of Tutuila, with 
reference to the Murray-Ag.assiz solution theory. 

Petrograd^ 

Academy of Sciences, May 10.— Ja. S. Bealkovit : Mag- * 
netic observations at fifty-four points of the Govern- 
ment of Bessarabia in 1914. — V, N. Liublmenko : 
Medicinal plants of the Government of Taurida. — V. L 
Isklul : Investigation of the fire-resisting clays of the 
Tichvinskij district of the Government of Novgorod. — 

P. Eskol : Mineralogical observations in the Govern- 
ment of Olonetz in, the summer of 1916. — N. M. 
Abramov and P. N. Clrvlnsklj : The puzzolanes of the 
south ,of Russia. — P. A. Borisov : Crystals of silicates 
from the dplorhites of the PovSne district. — K. A. 
Nenadkevli and V. I. VernadskiJ -.The hydrogen sulphide 
in limestones and dolomites. — V. M. Ryl®v ; Heterocope 
soldatovi, a new species of fresh-water Crustacea 
(Eucopepoda, fam. Centropagid®). — ^V. I. Falladin and 
Miss E. R. Hubbenet : The absorption of the ultra- 
violet rays by plants. — O. AJ Wallherj^: The diastatic 
splitting of arginine in the yellow lupin. 

May 24.-^.^. S. Famlncyii : A new method for the cul- 
ture of midro-organisms. — A. S. Vaiiljov : Proof of the 
ellipsoidal form and of the tides of the terrestrial 
atmo^here. Influence of these factors on the zenithal 
distariees of the stars.— N. Kalik ; The Upper Cretn- 
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TES *0F 

The the durifi^otis Co/j- 

glomerates of ths Witwater^ rand and the Asso- 
ciated Rocks, By Prof. Rv.B. Young-. Pp. xv 
4-125. (London : Gurney and Jackson, 1917.) 
Price 8^. Gd. net. f 

I*- « 

British Empire not uniformly fortunate 
J- in its natural resources of the useful and 
precious metals. The ore-su'pplies of some of 
these, c.g. copper, aluminium, platinun^^i aiid mer- 
cury, as at present proved, are either deficient or. 
entirely wantingf. In .$uch cases partial or com- 
plete dep>endence upon foreigfn sources is un- 
avoidable, unless and until greater supplies are 
discovered. In other cases, although the known 
ore-resources are plentiful, the domestic output of 
metal has hitherto been inadequate owing* to a de- 
plorable lack of metallurgical enterprise within 
the Empire — raw materials, or partly smelted 
products, of British origin being exported to 
foreign countries and reduced to metal by foreign 
skill and labour. Zinc, lead, nickel, and until 
recently tungsten, may be cited as notorious ex- 
amples, and for siipj^Slies of these metals British 
consumers have been placed in an unwarrantable 
position of insecurity. In a few cases, however, 
e,g. tin and gold, not mily are the ores abundant, 
but they are smelted entirely within the Empire, 
and furnish metal sufficient, in normal, times, both 
for Imperial consumption and for export, (kises 
of this kind should .and could be more numerous, 
and that they will be, in t,hc future, is already in- 
dicated by the birth and remarkable growth of a 
British tungsten industry since the inception- of 
the war, and by the steps that are now being 
taken to ensure a greatly augmented. .Imperial 
pnxluction of nickel, zinc, lead, and irojp. *' 

In its gold resources the Empire is particularly 
fortunate. Of the world’s current yearly output 
of 72cf,ooo kilos, of new gold, 450,000^ kilos,, or 
more than 62 per cent., are of British origin. Of 
this amount 283,000 kilos., or (jg per cent, iof the 
British production and 39 per cent, of the world’s, 
are derived frorn the Traiisvaal. Thp remarkable 
“reefs ” of- conglomerate or “banket,” froni \yhich 
the gold of the Witwatersrand is obtainedi, possess, 
therefore, a unique economic importance. Th^jV 
have a considerable scientific ihterc.st also, :md 
it is with this aspect of them that '.Prof. Young 
deals in the publication now undfer revie\\4 The 
book summarises the results of researches which 
have been made by. mapy invcstigc^tbrs during 
the thirty years of goid-niSning activity on the^* 
Rand. The "informatidn it i^ntains isr alrehdy^ 
familiar to rhany mining g’eologistg, but.ha.s not 
hitherto been available in thq pjiges of a* single 
small volume, and in tjjis convenjen^ily epitomised 
form it will, be widely welcomed. y * . ‘ 

The Subject-matter is presented in five chapter^ 

In the first the. geology o(, the auriferous region 
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©f . South Africa, l^irteflyv ‘flfes^ribedi' .^attention 
I .bein^ ephifned to the SjvaKtiand; 

>^:^d Transvaal Syst^sj- in -'«wiiich‘ alofp^ gf^ld^ocr 
curreuces of ecofibmic>jp(j|^>r.^a^tc^ haW 
The m6st important of ihesi^i.Tne \Vitwat«(r5rjmd 
j. System, with its three highly produ^iyei ‘T b^jeet 
■ reefs, y is shown to be a ct^plex of 
rocks, derived from the \vAstp*’of. the unaerlyii^^ 
Swaziland System, and of lgnieoua*rdcks' intruded, 
into them in the form of dykeii and sillpui \ ' 

In^the second chapter the authdr deals ..with the' 
original constituents of the gold-liearihg^ cod*!;;: 
glomeratcs. Among the* pebhlcsj, veuirqitdrtac-, 
iifmost exclusively preponderates oyer qudrtzi'te^-* 
quartz porphyry, schi.st, and othfer ro<^. Irt 
the sandy matrix also quartz is in large excess over 
the other minerals recorded — zircon, tourmaline, 
chroipitc, diamond, irido.sminc, etc. — which occur 
only in minute proportions. The remarkable- 
absence of magnetite and' ilmenite grains is be- 
lieved to be due to their replacement bjfe pyrite 
and other substances. The iridosmine, the genesis: 
of which has been much debated, is shown con- 
clusively to be a detrital constituent, and, with 
the chromite which so often accompanies it, is 
attributed to the disint^ration of ultra-basic 
igneous' rocks of the Swa^land System. It is of 
interest to note that in modern alluvials which 
carry this mineral detrital gold is invariably found 
with iL and the fact that in these ancient pebble- 
beds also gold’ accompanies it — although not in 
the alluvial condition— is one that' must' he borne 
in mind when the genesis of the gold in the 
“banket"” is being considered. 

In the* third chapter the secondary minerals 
the “banket” are described. These are especially 
numerous, and include quartz, chloritoid, chlorite, 
.sericite, tourmaline, rutile, anatase, calcitc, dolo- 
mite,. carbon, pyrite, and gold. Several of them 
are” strongly suggestive of hydrothermal action, 
and arc doubtless rightly ascribed to the opera- 
tion of magmatic waters emanating from the 
igneous intrusions. Particularly interesting are 
the carbon and pyrite,. and the vexetf question of 
their* origin is discussed at some length. The 
'rounded forms often shown by them, which have 
diuisecl* them to be regarded as original con- 
stituents^ are referred to. concretionary growth 
and to the pseudomorphous replacement of water- 
, worn, pebbles of grains. The gold never shows 
ddtrital forfn," its boundaries being either crystal- 
line or very irregular. Mbreowr, it is often so 
intimately associated with certain of thc.se un- 
doubtedly secondary minerals, especially the two 
just itientioned, thaf in its pre.scnt condition, at 
any rat*,' a.. se6ondary origin must be ascribed 
to It. . V- 

Tlje fourth' chapter deals with the sedimentary 
aVidt, i?nppu.s. rotks with which the “bankets” are 
aswociat^i Secondary mineralisation is shown to 
have affected not only the gold-bedrlng oon- 
glQTuerntes, but ajso the sediments, in which ;they 
a're eiiclosedi. and , in many cases a definite con- 
nection can be estabh*s|jed between this mit^efnllsaT- 
tiQP and “the igneoiLs «mtrusions. 

- ■ ‘ ■' . -- Q 



282 


NATURE^ 




ii3» 


- The concluding- chapter is devoted to the geo- 
logical history of the “ banket ” and to the .mtich- 
discussed question of ' the *mode of origin of its 
gold. The original. defx>sition of , the cofa- 
glomerates has been variously assigned to lacus- 
trine, fluviatile, deltaic, and marine agencies. A 
marine origin has been most generally favoured, 
and is here supported. With regard to the 
genesis of the gold, the well-known "placer,” 
"inffltration,” and "precipitation” theories are 
outlined. The last, in agreement with prevailing 
ojDinion, is regarded as untenable. The author, 
at one time an advocate of the second theory, is 
how led to adopt that zuodification of the first to 
which so many who have followed the controversy 
have been attracted of late years, viz. that the 
" bankets ” are ancient and highly modified 


a chapter <:^^town-plant|pig, the chequer-board^ 
ring, and radli|ingf;^ystims bf«stree^^ are ext 
ined, and anii^^;^^nt iis given of broad t-pa 
divided for autchml^e. truck, aad 
services. As mighi* t |ie..v!M| PP ^hiion 

of streets iii the States 

than here. For instance*, in St. l^ul there are 
321 miles of plank footways, which have a life of 
only three to six years. It is significant that 
judgment suits for accidents occurring on them 
cost the city nearly 3!. per mile per annum. Con- 
ct^te footways are now ihost generally adopted 
with concrete kerbs. 

There is a good chapter on surveys in cities, 
which are very systematically carried out in 
America, and plotted records of all the surface 
and sub-surface structures are preserved. In some 


’ "placers” in which the originally detrital gold cities a large use is made of photographic records, 
has been dissolved by high-temperature solutions one purpose being to preserve records which may 
and redeposited. This has entailed the loss of be valuable in future lawsuits. Sprinkling mac- 
its detrital form, and the assumption of the crystal- ' adam or gravel roads with oil once to three times 
lised state and the association with secondary a season is a practice said to have become quite 
minerals which it now exhibits. There is much general, but we think is unknown here except in 


to be said for this view, since it reconciles the 
facts which point to a "placer ” origin with those 
which prove deposition from solution, and from 
which "infiltration” of fhe gold from outside has 
been erroneously inferi:ed. * 

The author is to be congratulated upon his 
remarkably fine series of illustrations. The Dfillec- 
tion and preparation of the material for thes^feust 
have involved the expenditure of much time and 
labour. They add greatly to the value and interest. 
I the volume. C. G. C. 


the different form of tar spraying. The oil is 
said to be distributed by an ordinary water- 
sprinkling cart. The di^osal of city waste and 
the laying out of parks and planting shade trees 
are amongst other subjects described. 


A MANUAX, ON EXPLOSIVES. 

A Short AccowrA of Explosives. By A. Mar- 
shall. Pp. viii + 96. (London: J. and A. 
Churchill, I9i7») Price 5^. net. 



MUNICIPAL ENGfNEERING. 


Municipal Engineering Practice. By A. Prescott 
Folwell. Pp. xi+4Z2. (New York: J9hn 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1916.) Price i6r. 6 d. net. 

T he author defines the purpose of municipal 
engineering to be the planning, construct- 
ing, and maintaining of the publicly owned^ 
features and utilities of a city. He points out that 
its practice must conform to natural laws and 
legal enactments. A municipal engineer, there*^ 
fore, should be acquainted with various branches 
of science and engineering. There is not much 
reference to scientific principles in this treafi^ 
it is mainly a clear and interesting descriptive 
account pf the methods and devices of city 
engineering, and that entirely from an Americaii 
point of view. The large subjects of water supjdy, 
sewerage, and street-paving are fully dealt with 
in other text-books, and are omitted or slightly 
discussed, but the author thinks that information 
as to street cleansing, comfort stations, and 
similar matters is not readily available, ^^d that 
city planning, street lighting, etc., requitjC treat- 
ing from’ the pennt of view of the taxpayer and 
city engineer: . . 

^ethods of estimafii\g and for^astihg fpopur 
lation are described, and sOine strikitig* statistics 
are given of the growth of Almericad dties. ‘.In 
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£ two volumes comprising the second edition 
of Mr. Marshall’s treatise on explosives 
have been recently reviewed in these columns, 
and the present small book consists of a con- 
densation of parts of the larger treatise in order 
“to presept in a clear and simple manner the 
main facts concern!^ explosives and their pro- 
perties.”"^ 

After a short introductory chapter, the author 
deals in the succeeding six chapters with tl\e pre- 
paration and properties of black powder and 
similar mixtures, nitrocellulose, nitrcglycerine, 
military and cOfhmercial high explosives, and 
smokeless powders. Another chapter is given to 
fireworks^, and the remaining three chapters to 
the j^operties pf explosives, ignition and detona- 
tion^ and precautions to be taken in the manu- 
facture, handlings and storage of explosives. 

Referring to the large Congreve war-rocket of 
24 lb. weight, which was used with good effect 
at Copenhagen, Walcheren, and Leipzig, Mr. 
Mprshml expiredies 'the opinion that the future 
[^ay see lis hse revived.’ U great defect is stated 
tto be want of accuracy, But an obvious disadvan- 
tage is that rockielis carry their own propulsive 
chaige, so lhat for a given destructiveness they 
have to be relatively very heavy, Trials have been 
made by the i^hrmans |h the present war, but 
rockets are unable to compete with guns, 
howitSers, and trench 

I ; In his condt^ing pages Mr. Marshall deals 
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briefly with the ^isoflllrs properties of certain 
explosives, an4 thus in the smaller volume, meets 
one of the ^ew points of criticism in the review 
of his laiigfe treatise. ,, He says that in the icase 
of trotyl (T.N.T.) it, is apparently that absorbed 
through the skin which is especially injurious ; 
it passes in a combined form into the blood, and 
in some cases is eliminated from the system only 
very slowly. Hence the necessity for scrupulous 
attention to cleanliness. 

Mr. Marshall has produced a very readable and 
interesting synopsis, and his small volume will 
undoubtedly prove of considerable service to those 
who require only an outline of the subject in con- 
nection with their work, and of interest to the 
general reader who wishes to enlarge his store 
of useful knowledge in a subject of such present- 
day interest. 

OiJR BOOKSHELF. 

The Discovery of America, Edited 

by P. F. Alexander. (Cambridge Travel Books.) 
Pp. xvili + 212. (Cambridge: At the University 
Press, 1917.) Price 35. net. 

This volume is one of a series which aims at 
illustrating the history of geographical discovery 
by means of selected voyages and travels. The 
books arc intended for use as school readers 
as aids in the teaching of geography. With this 
end in view," spelling and punctuation have been 
modernised, though archaic words have been 
kept. A list of some dates in the history of 
geographical discovery and a few notes have been 
added. The present volume contains the first three 
voyages of Columbus, Sir Humphrey Gilbert's 
voyage of 1583, the voyage of Amadas and Barlow 
to Virginia in 1584, and Jacques Cartier's voyage 
to the St. Lawrence. TTiere are a number of 
illustrations reproduced from old prints and wood- 
cuts, and a few useful sketch maps. So far as 
the plan of the series goes, the present volume 
is well executed, but it is a little difficult to see 
what ‘place such a book can find in the school 
curriculum. The English and style are scarcely 
suitable for the teaching of reading,, while the 
gecgraphical knowledge to be derived from the 
voyages is not suflBcient to warrant the use 
of the volbme as a text-book in geogriiiphy. v.'The 
limited time devoted to geography in most schools 
could be more profitably utilised. We trust, 
however, that some use may be found for the 
series. 

Foods and their Relative. NburiA^ing Value. By 
Prof. W. H. Thompson. Second edition. 
Pp. 38. • (Dublin : At ‘the UAiVfersity Press, 

1917.) Price 4d. net. 

If the British public has not acquired by the and 
of the war the art of adjusting its 4>at on rational 
and scientifically correct lines, it will not be fOr 
lack of sound instruction and good adyied. There 
are no. very definite external sigfns as yet of any 
widespread -reform in thisd*rectioo; in the feeding^ 
habits of the mass of the people, but |he popularity 
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of food literature is evidence at least that large 
I numbers of people are desirous of acquiring , infor- 
mation as to the possibilities of securing economy 
in food consumption without sacrifice of efficiency. 
Much of this literature is of the empirical cookery- 
book type and can scarcely survive the period of 
food stringency, but it is gratifying to find that 
a ready sale can be found for the more select and 
permanently useful literature in which the 
scientific principles which must underlie food 
economy are expounded for the benefit of the lay- 
man. ^ 

There ^ are more prel^entious works than, but 
none which gives as gbf^d value for the money as, 
this booklet by Prof. Thompson, which now 
appears in a revised, second edition. All tlie 
essential information is conveyed in its few pages 
in concise, lucid form, and is supplemented by a 
considerable range of diagrammatic and other 
' illustrative matter. The modern views as to the 
essentials of adequate nutrition are clearly pre-'^ 
seated without the use of technical terms beyond 
the “ protein " and “ Calorie ” which are fast 
acquiring a place in ,the popular vocabulary. The 
booklet is supplied to the public at the net cost of 
issue, and Prof. Thompson is to be congratulated 
upon the response which his generosity has already 
achieved. 

A Rumanian Diary, 1915, 1916, 1917. By -Lady 
Kennard. Pp. vii+191. (London: William 
Heinemann, 1917.) Price $s. net. 

This small .volume is nothing more than it claims 
to be, a diary of life in Bukarest and Jassy befoi^lK 
and after Rumania's entry into the war. It 
touches a phase of the war about which little has 
been heard in this country. Whatever merits it 
has are due to its vivid descriptions of ^conditions 
in Rumania, written from day to day when anxiety 
and hope, uncertainty and despair were the daily 
lot of the author. We gather that most of the 
diary was written by Lady Kennard, but that after 
ishe left Rumania she drew on letters from her 
friends to complete the story. There are no new 
facts in the book, but it should be read by any- 
one who wishes to realise what the intervention 
of Rumania cost that unhappy country and to 
what a sad plight she was reduced by the enemy 
^nvasion.. The volume is illustrated by a few 
{^otographs. 

How to Collect and Dry Flowering Rlants and 
Ferns. By H.^ S. Thompson. Pp. 56. (Lon- 
don : ;t 3 . Routledge and Sons, Ltd., 1917.) 
Price7d.net. 

T^esb practical hints on collecting, drying, and 

S punting plants will prove of real service to young 
D^anists. The author recognises the improve- 
ment in the teaching of botany which has taken 
place in recent years, especially in secondary 
schools, and realises the importance of basing in- 
sffucti<m, where possible, upon living specimens; 
but he makes out a good case for the herbarium, 
and we hojpe his booklet will meet with the success 
it deserves*. ; 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself re^pons&le for 
opinions expressed by his corresponded. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intertded for 
this or any other part . of Nature. No ru>tice is 
taken of anonymous communications,] 

Resonance Radiation and the QiiantiHp'Theory . 

In the Philosophical Magazine for September, 1916, 
Dr. SHberstein has made an attempt to explain the 
resonance radiation of iodine vapour on , tibe basis of 
classical dynamics by assuming that ' the resonator is, 
non>Hookean->^i.e. mat its - reatkutive elai^ force is 
not simply proportional to thevchsplac^merit. On this 
theoiy, the prind^pal lines ' in the resonance series 
should appear at cons^tant frequency< 4 ntervals, arid to 
su[q>ort this view Dr. Silberstein has jgiven a tabular 
statement of the frequencies arid their dfflerences, based 
upon the work of Prof. IR. W. Wood. A' critical «xam> 
ination of the figures shows, ho^yever, that the fre* 
quen(^>intervals are by no - means constant, but have 
a decided tendency to decrease on the tong wave-length 
side. This has, indeed, been remarked upon by > Prof.. 

. Wood himself (Phil. Mag,, October, 1912). I fidd on 
calculation that it is not • the - frequencies themselves, 
but their square-roots, that show constant decrements 
in the series. The followif!^ table, prepared' from'Prof. 
Wood’s data (loc. ctt., p. 6B4) for the mercury green 
line excitation, demonstrates this clearly 
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The constan<y of the fibres' in the last column “pyi^ 
twentr lines seems altogether too striking to 
dental, and rather suggests ah atis^gy Mdsielaf'> 
law for the • high-frequency spectra of the ;elei^^ 
according to wludi the square^roots of the frequeneies,^; 

of the K and L characteristic radiations Increase bX 

equal steps with the atomic nund}er of the element^^} 

that is, on Sir E. Rutherford’s theory, with Ihe imar^,. 

on the nucleus. If, in the samer^elenf^t, we^tnui^^ 

a conf^raticm (permanent dr <}uaai-dtoble^ o.t0eeiw0/,;' 

in which the electrons revolve m saccessn^r^ccnit^ 

rings, the effect of the- nucleus >and all 

trons on any one electron may 

seated by a single- nucleus of prdper '^tuvale 

afid a mechanism in which|/ 

with the successive elt^rohs 
by successive ' equal steps , 

, exhibit the phenomena of 

VOL. 'iIOpi .-X' " 


tion, as in the case of io^e vapour. It seems pos- 
sible that this idea may find afmlication in the fuller 
development of Bohr’s theory of spectral series. 

• , * . T. K. Chinmayam. 

2 ib Bow-Bazar Street, Calcutta, October 15. 

i ■ " ' * ' ■■■ ' 

An OptkMl PlieiKMnMion. 

In addition to the accounts in Nature referred to 
by Mr.*J. W. Giltay in your issue of November 23, 
the phenomenon mentioned by me in Nature of 
October tS had previously been far more fully described 
by Dr. John Aitken in.a paper “On a New Variety 
of Ocular Spectrum ’* in the Journal of Anatomy and 
Physiology, voL xiii., p. 322; and, as stated in this 
psqaer, tite phenomenon noticed by Mr. C. Carus Wil- 
son (Nature, October 25), when travelling by train 
in a rear coupd compartment, was described by Prof. 
Silvafius Thompson in the report of the British Asso- 
ciation for 1877. Dr. Aitken experimented with rotat- 
ing discs divi^d into about twenty-four sectors, white 
and black alternately, and with endless bands of paper 
with black bars painted across thdm. A convenient 
way of., viewing the apparent motion was to look at 
a sheetvof mottled paper, after looking at the rotating 
disc or moving band, wlwn tile markings on the papex 
appedreid to move in a contrary direction to the excit- 
ing impression. Though some of the mottlings seem 
to flow past the others, it was found by Dr. Aitken 
that a straight line drawn across “ the spectral stream ” 
did not appearto be bent, as one might have supposed 
wotild be the case. If, after -viewing the rotating disc, 
another samiiar disc or the drawing of a wfeel is 
looked at, the second disc or the wheel appears to 
rotatb in a Co^rary direction to the -first; but if tJic 
second disc is largci' than the first, or the -spokes 
of the wheel are iSJi^nded to a greater size than the 
rotating disc, “ this extension will entirely destroy all 
appearance of rotation, and- the wheel will appear at 
'resfe; ' Do -not these last experiments suggest that the 
seat of filuskm is dee^r than the retina?” 

‘ C. J. P. Cave. 

December 3. 

:VTHE CONTROL OF THE NON-FERROUS 
; METAL INDUSTRIES, 

ittEFORE ' the war the world ’s markets for the 
Jiimjqrity-^ metals were very 

largely txin.trolled by a -group of German ‘metal 
companies l eng^ed ^ primarily in buying metals 
tmd acdn£|'.•as^4^^ producers. How 

coipphste this control, was few people knew. The 
outbreak in all -its formidaUe- 

Btess. /llil'mpEt , hriportant of these ocmcerns was 
fihe Met^^esdllschaft of FrankfortK>n^tke-Mam. 
rTlMSi^lac^ V?^as: the crintre of certain German finan- 
cial to establish the 

Bank dod the Metallurg^sche Gesellschaft. 
ih^ (Hie way ^andthqf |his ^eat organisation had 
dStaHishad^^ in metal under- 
i;iakings^ 'not^ and Austria, but 

ih ?tjbe the lU^hited Kipgdbhii and 

^ Thili’ compacnies 

w 'markets, ol which 

^fF^tikfbVt becamd' fihe sceiitra 
r^tih ‘4utd. their iainifi<mtto 

com'^ 
direct. -ikiam- 
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established by some fofin of agreement< But 
whatever the method there was ho doubt about the 
ascendancy acquired by the Germans. 'Hie case 
of lead may be otted as an exaniple. Before tUe 
war the Germans were^ by meani of the sordStlled 
Lead Convention, ^ich they oorganised, placed: in 
complete control of the lead trade of t}]«> world.- 
Attempts were also being made to secure the con* 
trol of all the free, lead, of the world; As rcjgards. 
zinc the position has already been described ‘ in 
the columns of Nature (October 19^ 1916). 
At the outbreak of war this control was a source 
of great embarrassment to the Government, and. 
for quite two years afterwards the cause of this; 
country and its Allies was severely handicapped 
because we were without the necessary metal sup> 
plies, and many trades , ip. jeopardy. Had 
not the U.S.A. come to the rescue in supplying 
these deficiencies, . particularly as regards copper, 
zinc, and lead, it is very doubtful whether the 
.Allies would have been abl^ to avoid defetft. 

In order to obtain the best expert advice on the 
problem of how to meet this difficulty in thefuture, 
the late President of the Board of Trade appointed 
a strong committee com^sed of representatives Of 
this country, and to this Sir Albert Stanley, the 
present occupant of the position, added three 
members representing respectively "Canada, Aus- 
tralia, and South Africa. According to the state- 
ment made by him in moving the second reading of 
the “ Non-ferrous ■ Metal Industry Bin ” in the 
House of Commons on December. 3, the Committee 
came to the conclusion that an essential preliminary 
condition of the successful orl^anisation of any 
counter-measure was tjo secure, at all events for 
a period after the warf, that? all: trace of German 
influence and association^ — direct or indirect-r— 
should be eliminated from any undertaking allowed * 
to do business in th*is country. The Bill aims at 
achieving this object. 

Clause I provides that it is unlawful to deal in 
certain metals and ores without a licence. The 
licences to be granted are renc^wafal^ annually. 
Clause 2' gives the Board of Trade- power to 
require certain infdrmation and t6 inspect the 
books , and documents of persons or .firms whb' 
iipply 'for, or obtain, licences. Clause 3 pro- 
vides for certain penalties ^ for contravention^ of 
the Act. Clause 4 empowers the Bbar^ qf/Trhde 
to make- rules for carrying out: the Act, .: an(d 
Clause s- specifies the metals and ores to ; ’wd^ 
the Act applies. The Act is intended to 
during the war and for fivefyears |dter 
minatton. The President of the Board; (bf ■ 
stated that the measuie is ,desigtu^/ 
i nterest of ‘ ‘ . the trader ” bkt in tbattOtf pation, 
and that the control ol metals 
tial to the dev^tibpment of 
not be allowed to faU again 
after! the war. He also <»almb# tlaafr the ppw^r’ of 
control given 1^, thex Bilif w b 4 . ai^distinet; step 
towards securing- our coonomie freedoin;v 
The '<f^ussion .tOqik .a : soi^ 

The re^tiOn of the Bill 

Hendersony 1 but-}his iahitend^^ n^vseo^ded,'; 


and, therefore, was not put from the chair. Later 
the rejection was moved by Sir F. Banbury, and 
this was seconded. Finally, the debate stood 
adjourned. The discussion was resumed on Tues- 
ckiy,. December when, in a division on the 
amendment that the Bill be. rejected^ there volied 
against the rejection- 1 8a, and for it 79, giving a 
majority of 103 against rejection. The result was 
that the Bill Was read ’a second time, 

H. C. H, Carpenter. 

TME ROLE OF SELECTION IN 
EVOLUTION.^ 

A BOUT the b^innii^ Of the twentieth century 
the current of doubt' aa to - the evolu- 
tumary importance oft processes of selection 
grew rapidfy in strength, and swept not a . few 
naturalists off ' their feet. Bateson and De- Vries 
produced' evidence of - the frequent occurrence of 
discontinuous variations or mutations ; De Vries, 
began methodical testings of : what selection could 
do in the course of years with maize, buttercups, 
striped flowers:, and four-leaved: clover*— the 
general outcome being that it' did ; not do very, 
mucli; and Johannsen, working carefully on “pure 
lines ** of. b^ns, which arp self-fertilising but show 
fluctuating variation in the . size of the seed, proved 
that selection > continued generation after genera* 
tioni^n a particular direction may be without, re- 
sult/ so far as any change in averse seed size 
is concerned;. The^ an^ other considei^tlons. led: 
to a depreciation of y the importance of selection 
processes. , As Prof. .W. E..., Castle .aays in a < very , 
interesting pronouncement 

In the minds of many biologists at the present time 
seiectioh is an obsolete agency in evolution, .and an 
adequate explanation of evolipiioR is to be found only 
in mutation anfil.'puve lines. . 11 beHeve this to-1» a 
mMtaken view, not because mutatitm > and , pure lines 
are . false, but becau9e:^theirv applicability is very limited 
compared with the: broad, field of organic evolution.' 
To. universalize them is .to hide the world by holding 
d smalt obj^t close to the. eye. 

insisted, mutations 
como we^ not how^ but selection ; determines 
wh^h will stay. According 

to ’pnrwipj new. types ;arc, for them^ part estab* 
Ush6e(;/^jaduallyv; acoordieg to De^ Vries^ theyv 
•JiriSe/Swuptly. 'AepordUg to; Darwin, new> t3rpcs ^ ’ 
aei ; according to De * 

Vr^s/ vh^ stable. Accoidiig to' 

Dajrudhj^ change follows upon, 

and p anotb^; according to 

De evoKrtionaty change has no; neces- 

anry/ tO another. Abcordiig; to- DarWin, • 

na^uirf^ vsei^ d^tWmmes what classes of varia- 
tioni^^ shal^l^m in . conseque^ 

materl^ sv^^ee^edtbeeleotion- 
in - thP acbovqthg to De Vries, 

what'classcs' of' 

ya^ti^l shall survive, and^^ no influence 

oi^he vadamlity, of .the! race. Aceord- 

the- furi^r eydhxtton;. of. our 

, 1; 'Sri., rlt (1917), ^ 
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domestic animals and cultivated plants (and of 
man himself) is to- some extent controllable, be- 
cause we can by selection influence the variability 
of later generations ; according to De Vries, evolu- 
tion is beyond our control except as we discover 
and isolate variations. Thus does Prof. Castle 
contrast the two sets of views, which “ remind us 
somewhat of the theological ideas of free-will and 
predestination respectively.” But which view is 
right? 

The evidence from palaeontology, geographical 
distribution, and classification tends on the whole 
in favour of the Darwinian view that evolution 
as an age-long process has been gradual and pro- 
gressive, not abrupt and unguided,” but the evi- 
dence from experimental breeding leans to either 
side. The mutationists hold that selection ‘‘can 
do nothing but isolate variations which may 
sporadically put in an appearance or which may 
by hybridisation be brought together into new 
combinations.” The selectionists, with whom 
Prof. Castle ranks himself, maintain that selection 
‘‘can accomplish more than the mere isolation of 
variations, because it can, by a series of selections, 
influence further variability.” How is one to 
decide? 

Prof. Castle considers carefully the attempts that 
have been made to generalise Johannsen’s brilliant 
discovery of the principle of ‘‘pure lines,” and 
shows that this is not warranted. In the case of 
certain characters in guinea-pigs he has himself 
found that a ne plus ultra* is reached which 
cannot be changed by selectipn in an inbrefl race. 
“Thus a very dark form of Himalayan albino, 
after a certain amount of improvement 
by selection, could not be further darkened 
to any appreciable extent.” On the other 
hand, certain characters of guinea-pigs, 
rabbits, and rats have been found to respond 
readily to selection in a particular direction. Prof. 
Castle’s experiment with hooded rats ‘‘selected 
simultaneously in plus and minus directions has 
produced one race which is black all over except a 
white patch of variable size underneath, and 
another race which is white all over except for the 
top of the head and the back of the neck, which 
are black. The races do not overlap at all, and 
have not done so for many generations, though 
they still continue to diverge from each other 'as 
a result of continued selection ” 

It comes to this, that divergent conclusions are 
in part due to the data utilised. 

“ A study of albinism alone would lead one to believe 
in the fixi^ and constancy of Mendelian genes and 
the impossibility of modifying them by selection.” 
But ‘‘in the case of such characters as white spotting 
in mammals, it is evident thpt a change in the mean 
of the character in a particular direction in consequence 
of selection actually displaces in the direction of selec- 
tion the centre of ^avity of variation, so that in a 
very true sense selection makes possible further varia- 
tion in that same direction.” 

■^election cannot start new lines of variation, but 
itL^can continue and extend ' variation ^already 
ifptiated. ' J. A. T. 
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THE FUTURE OF THE TRADE IN 
COLONIAL RAW MATERIALS, 

I T is now well known that before the war large 
quantities of raw materials produced in the 
British Colonies found their way in the first in- 
stance to Germany, where they were converted 
into manufactured products, of which considerable 
quantities were then exported from Germany to 
this country and other parts of the Empire. Most 
people are now of opinion that this indirect method 
of trading should not be resumed after the war, 
and that these intermediate processes of manu- 
facture should be carried on in this country, or at 
least within the Empire. It has also become 
clear, especially in the last few months, that 
immediately after the war there will be great com- 
petition among all the manufacturing countries for 
supplies of raw materials, and probably most 
people in the Allied countries, who realise that 
the Allied effectively coqtrol the bulk of the world’s 
supplies of such materials, are of opinion that the 
Allies should utilise this advantage to meet their 
own requirements first. 

There can be little doubt as to the trend of 
public opinion on these points, but it is not at all 
clear what action, if any, is being taken to give 
effect to it, except in the one case of West African 
oil-seeds, which was investigated by a special com- 
mittee appointed by the Colonial Office in 1915. 
That committee recommended the imposition of 
an export duty on palm kernels exported from 
British West Africa to be crushed in countries 
outside the Empire, and this recommendation was 
adopted by the Secretary of State for the Colonies, 
with the result that the palm-kernel crushing in- 
dustry established in this country since the war 
is likely to remain here in future. The publica- 
tion of the results of the British committee’s in- 
vestigations has apparently stimulated the 
Colonial Institute at Marseilles into conducting 
similar inquiries into the sources of supply of the 
raw materials which form the basis of two of 
the chief industries carried on in Marseilles, 
namely, oil-seeds and cereals. 

Committees have been appointed by the Mar- 
seilles Colonial Institute to investigate these two 
groups of raw materials, and the Oil-seeds Com- 
mittee has already published two special bul- 
letins. The first of these contains the report (in 
French) of the British West African Oil-seeds 
Committee, and the second gives a risumi of 
some of the evidence taken by that committee, 
a translation of a portion of the Imperial Institute 
monograph on oil-seeds and feeding-cakes 
(Murray, 1915), and sonie preliminary information 
.regarding the work of the French committee. 
The latter is first taking up questions connected 
with the trade in ground nuts, the most important 
oil -seed crushed in . Marseilles ; and the bulletin 
contains evidence for and gainst the decortica- 
tion of ground nuts before ^ipment, a matter of 
first-rate importance in connection with the 
ground-nut trade of India. Hitherto, it has been 
held that ground-nut oil of edible quality cannot 
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be made from ground nuts shelled in the country 
of production and exported in the form of kernels, 
the argument being that the oil in such kernels 
must always contain too much free fatty acid. It 
is clear from the French bulletin, however, that 
lack of tonnage, if nothing else, is now forcing 
French oil-seed crushers to reconsider this ques- 
tion and to find means of importing ground-nut 
kernels in good condition. 

In a recent number (No. 86 of 1917) of 
L’Expansf.on Coloniale M. Emile Baillaud, to 
whose activity the Marseilles Colonial Institute 
owes much of its prestige in France, discusses the 
problems which these French committees on 
cereals and oil-seeds will take into consideration. 
From this it appears that the committees are faced 
with much the same problems as those mentioned 
in the first paragraph of this article, viz. that 
French, like British, manufacturers have not been 
able to take up new oil-seeds, but have largely left 
the initiative in such matters to Germany, and that 
they have not utilised and developed sources of 
supply in their own colonies. It will be the chief 
abject of the committees to ascertain how this state 
of things can be remedied. It is interesting in this 
connection to note that M. Baillaud has a proper 
appreciation of the necessity for technical investi- 
gations, and suggests that the Committee on Oil- 
seeds will require to initiate investigations similar 
to those carried on for some years past on the 
oil-palm by the Imperial Institute in this country 
in co-operation with the Departments of Agri- 
culture in British West Africa. 


social life should have suggested that they at least 
should be consulted and offered the opportunity of 
giving their assistance when it is proposed to put their 
recommendations into action. 

The project, which has been in abeyance for some 
considerable time, for a ship canal across the Scottish 
isthmus lying between the Firth of Forth and the 
Firth of Clyde has lately been revived, partly in con- 
sequence of the direction of military opinion towards 
the strategical value of such a waterway in time of 
war, and partly also on account of the substantial 
commercial advantages which would accrue generally. 
A question on the subject was recently put in the 
House of Commons, and Dr. .\ddison, in reply, stated 
that the matter was under the consideration of the 
Department of Reconstruction in view of the opting 
afforded for the utilisation of the labour of demobilised 
men for the execution of the undertaking. We ob- 
serve, in the issue of The Engineer of November 30, 
an interesting account of the inception and develop- 
ment of the underlying idea, which was promulgated, 
in the first instance, so far back as the year 1724 by 
Daniel Defoe. At present there are two schemes 
which have been elaborated. The first consists in 
linking up the rivers Forth and Clyde by the most 
direct route through the Kelvin valley. The second 
route, avoiding the congested district of the Upper 
Clyde, lies along the Forth valley, leaving the river 
channel near Alloa and ultimately reaching Loch 
Lomond by means of Endrick Water. A short auxili- 
ary connection between Loch rx>mond and Loch Long 
at Arrochar would then complete the passage to the 
sea. The broad difference between the two routes is 
that the Loch Lomond route would be at the loch level, 
while the direct route would be at the level of high 
water 'of spring tides. Exigencies of space forbid us 
to attempt even a summary of the relative advantages 
and difficulties of the rival schemes, each of which 


NOTES. 

As an outcome of the Departmental Committee on 
the Welfare of the Blind, which njcently issued an 
excellent report, the President of the Local Govern- 
ment Board (Mr. W. Hayes Fisher) has appointed a 
Committee to advise the department on matters relat- 
ing to the care and supervision of the blind. The 
selection of members appears to have been made with 
discretion, except that, as pointed out by “Ophthalmic 
Surgeon ” in a letter to the Times of December 8, 
there is no medical man or ophthalmic surgeon upon 
the Committee. The original Committee had an oph- 
thalmic surgeon among its number, and applied to 
the Royal Society of Medicine for assistance in its 
delilx;rations. A Sub-Committee of the Ophthalmo- 
logical Section was appointed, and devoted much time 
and trouble to the subject. The report shows that it 
afforded very material help. Mr. Hayes Fisher, writ- 
ing to the Times of December ii, excuses himself for 
the absence of any medical representation on the 
Advisory Committee by saying that “ nine-tenths'of the 
Committee’s time will be taken up with the colisidera- 
tion of administrative prbblems,” and ^that “under 
existing circumstances it would n >t be right to make 
a furtlier demand upon the time of any of dur eminent 
ophthalmic specialists, who are already so fully occu- 
pied.” The courteous terms in which this letter is 
couched will doubtless be appreciated dy the Royal 
Society of Medicine and the medical profession gener- 
ally, but they do not succeed in masking the char- 
acteristic official attitude. Ophthalmic surgeons 
themselves are the best judges of the time which they 
have at their disposal, and the ordinary amenities of 
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i has its convinced supporters. 

We regret to learn that Dr. A. M. W. Downing, 
formerly superintendent of the “ Nautical Almanac,” 
died sucldently on Saturday, December 8, at sixty-seven 
years of age. 

■4 Lady Roberts’s Field Glass Fund, which has now 
issued 30,000 instruments to the .\rmy, has no funds 
beyond the sum necessary for returning the glasses 
to their owners when this is desired. The main 
expense is that of repairing the glasses which come 
back for re-issue. An appeal is made for the sum of 
joool. to meet the repairing bills, and the need justifies 
the request. The address for sending contributions 
(also any field-glasses and telescopes that can still be 
spared) is the Manager, Lady Roberts’s Field Glass 
I Fund, 64 Victoria Street, S.W.t. 

f 

The Executive Committee of the Automobile Asso- 
ciation has decided to offer a prize of loool. for the 
best invention which will enable coal-gas to be used 
with advantage as a propellant of motor-cars and 
motor-cycles. Communications relating to this subject 
I should be addressed to the Secretary, Automobile Asso- 
ciation and Motor Union, Fanum House, Whitcomb 
Street, W.C.2, and mafleed “ Coal Gas.” 

It was announced at the Linnean Society of London 
on November 29 that a new Linnean Society has been 
established recently in Sweden as “Svenska Linn6- 
Sallskapet,” intended as a means for spreading in- 
formation about Sweden’s greatest naturalist, Carl von 
Linn6 (1707-78). The society purposes to do this by 
publication of works by Linn^ and his pupils; to throw 
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new light from modern viewpoints on Linnd’s per- j of pianos, and string-, wood*wind, and wind instru- 
sonalily ; to draw up a catalogue of all known memo- m^ts ; section (2) would deal with researches in 

xials; and to found a complete Linnean library. The sound as applied to instruments, utilising the theories 

president is Dr. Tycho Tullberg, * lineal descendant “lirf Helmholtz, Rayleigh, Stokes, Goiiy, Hugoniot, and 
of Linn(5. others ; while section (3) would consider methods of 

. ( » checking and testing instruments and their parts and 

Ihe mllowing are among the lecture arrangements itnplios the close .co-operation of manufacturers, 
at the Royal Institution before Easter ij^Prof^ J. A. Hitherto German manufacturers— especially of piano- 
Fleming, a course of six experimentally, illustrated lee- fortes— have made verv extended use of the results of 

tures, adapt^ to a juvenile a^itor^, on Helmholtz and other authorities on aound, and it is 

Servants ; Magnetism and Electriaty ; ;Prof. \V. .M. claimed that tlie suggested new institution would go 

Flinders Petrie, three lectures on i Palesti;^ and Meso- f^r, by utilising existing knowledge, to obtain 

potamia— discovery , past, and future ; Prof. ^Ar^ur empirical data wMch, in combina.tion with the artistic 
Keith, th^ lectures m the problems of British anthro> fgg applied to tcne-qualitv) peculiarities of individual 

lectures on (1) the firms, could fidt fail to improve the quality of musical 
stifling of childr^ s health, (2) the^hmatic adaptation instruments in general, 
of black and. white men; Sir R. T. Glazebrook, two . 

lectures on the National Physical Laboratory ; Sir’" ^ death is announced, in the German Army 
Napier Shaw, two lectures on illusions of the atmo- Geological Service, of Prof. Fritz Daniel Freeh, pro- 
sphere; Prof. W. J. Pope, two lectures on the chemical fessor of geology and palaeontolo^ in the University of 

action of light; M. Paul H. Loyson, two lectures on Breslau. Born in Berlin on March 17, 1861, Prof, 

the ethics of the war; Sir J. J. Thomson, six lectures Freeh was educated in the University of that city, and 

on problems in atomic structure. The Fri^y meetings graduated as Ph.D. in 1885. His thesis dealt with 

will commence on January 18, when Sir James Dewar coral-fauna of the Upper Devonian rocks of Ger- 

will deliver a discourse on studies on liquid films. Sue- manj’, and he devoted his life to the study of fossil 

ceeding discourses will probably be given by Prof. J. invertebrata, with special reference to their use in 

Townsend, Prof. A. S. Eddington, Principal E. .H. stratijjraphical geology. For a few years he was 

Griffiths, Prof. A. G. Green, Prof. E. H. Barton, and engaged on the geological survey of Prussia, and 

Sir J. J. Thomson. ’ among his early publications was an Official memoir 

on the geology of Nassau (1888). In 1893 he was 

In ffie Octol^r issue of the Agricultural Journal appointed successor of Prof. Ferdinand von Roemer 

of India (voL xii., part iv.), Mr. Wyjine Sayer discusses in the University of Breslau, and he immediately began 

the present position of sugar manufacture and the to direct most of his energies to the great compendium 

measures required to place it upon a permanently of stratigraphical geologv which von Roemer had 

sound basis. Notwithstanding the present high price j planned and just begun under the tide “Lethjen 

of sugar, there is an actual decline in cane cultivation Geognostica, ” following a similar work of earlier date 

in India, notably jn Bengal. Various reasons are pro- by Bronn. Prof. Freeh himself wrote the greater- 

pounded for the moribund state of the Indian white part of the section relating to Palseozoic formations 

sugar industry, such as the predominance of low-grade and the whole tif the volume describing the Trias, be- 

varieties of cane, the popularity of unrefined sugar sides editing some sections of later parts of the treatise 

or gur, minute subdivision .of the land, and the com- by other authorsr So far as completed, this is the 

petition of crops, such as paddy, jute, and txitton; but most exhaustive and useful work of reference on 

it is urged that the greatest difficulties arise from stradgrapbica! geologv that has hitherto .appeared, 

the grossly inefficient manufacturing- methods used. finut Js full of interes'dng generalisations based on 

Where modern, well-managed factories exist, Indian broad views and wide experience. A few years ago 

sugar can be produced at a sufficiently low cost tp Prof. Freeh planned another important work of refer- 

compete with foreign sugar. Great improvements ojji ence, a Fossilium Catalogue,” intended to comprise a 

also required in the gur industry, where inefficient systematic list of all known fossils, critically compiled 

methods commortly reduce the possible output by 35 ^jth full quotations of literature bv a series of special- 

to 50 per cent. Immediate action is urged with the view jsts. He himself contributed the section on Devonian 

of plkcing both the gar and the white sugar industries Ammonoidea and edited a few other sections, but, as 

on a satisfactory basis. The nomination of a strong p,ubHpation did not begin until 1913, little progress has 

committee of experts is suggested for the purpose of naturally been made. In 1913 Prof. Freeh also suc- 

carrying out a survey of tb^ sugar-producing areas . ceeded Prof. Ernst Koken as one of the editors of the 

and of considering the extent to which State assistance Neues Jahrhuch fiir Mineralogie. His energy was 

to the pioneer factories may be needed. equalled by his ability, and geological science i$ dis- 

In the September-Ofctober number of the Bi 0 etin • popter b> his loss. 

de la Sociiti d' Encouragement pour V Industrie Tut contrast between Oriental and Western thought 
Nationale Prof. Marcel Brillouin discusses the quests f i« well illustrated by a curious list, wblished m TAe 
of the desirability of establishing in Paris a research . New East (vol. i., No. 5), entitled ”190 Things 
.'ind test laboratory for the ntiisacal instrumeift trade. Japanese do differently.” In Japan a man is free, 

He submits that any experiments carried out by indi- ^ woman carries the burdens; in the West ‘‘man acts 
vidual firms have a value that is strictly t limited' to , the packhofse for his lady.” Jai^nesc wear the 
the manufacturers concerm^. Further, . sutdi. rfr thtnffile between the first and ^cond joints of the 

searches are not available fo the majority. ’’Jlic , middle finder of the right hand, Europeans on the tip 

Laboratory which he now proposes should be created, of "the middle finger; a Japane^^ tacks the kimono 
at the common expense of all musical instrument;'- after,- tlw Eqrppean before, stitching. The Japan^e 
makers, would comprise three sections ; (i) Ratv motHer-in-law is a terror to the bride; in Europe she 

materials; (2) instrumental acoustics; and (;}) testing is the huitend’s bugbear. Tae Japanew blow their 

and verifying. The laboratory would bo staffed by itches '.-with both hands; Europeans^ usually wth one. 

a certain number of physicists qualified by their train-' 'The Japanese ;,eafpenter' pulls at his saw ; the Euro- 
ing to carry out the work ssffisfactorlly. Section (i) ; pean carpenter uses his moeps muscle rather than his 
Avould deal with the physical and roedhanical properties i,. bio6ps. Japanese “tidee pif thdr slio^, Europeans their 
of every raw material entering into tl^ composition . headgear» on ©nteriiig' a house. Japanese say four 

^YIno. 2511, ^ 100] 
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or three ” where Westerns say “ three or four ” ; and 
so on. If these facts were rearranged so as to ex- 
hibit the physical as ‘ well as the moral differences 
between japan and Europe, the result might be * 
some scientific importance. 

In a lecture delivered at the Calcutta 'Museum, re- 
ported in the Pioneer MaU of September 1, Mr. Percy 
Brown discussed Indian artistic metal woric. The 
most valuable specimens were executed in' the medieval 
period of Indian history — that is, fi^om the eighth to 
the eighteenth centuries a.d. Mr. Brown directedspecial 
attention to the copper colossus of Buddha found at 
Sultanganj, in the Bhagalpur district, Bihar. This 
figure is practically unique and almost tmknown. It 
has been traced with some difficulty ^o a provincial 
museum in England. This statue of Buddha Stands 
alone, as several centuries separate it from the other 
statues of the northern school, which are of the Vish- 
nuvite Hindu type, and belong to the eleventh century 
A.D. Another admirable piece of work is a little shrine 
discovered at Dacca, and now in the Indian Museum. 
It is only 9 in. in height, but for richness of design .and 
finish of workmanship it is the best specimen of this 
school. It represents Vishnu with the goddesses Saras- 
vati and Lakshmi, and his symbols, the wheel,’ mace, 
conch, and lotus. The figures of the godde^es with 
their graceful attitudes form an admirable fan to the 
dignified conventional image of the god. 

The new part of the Proceedings of the Prehistoric 
Society of East Anglia (vol. ii., part'iii.) contains the 
usual profusion of beautiful drawings of flint imple- 
ments and several noteworthy papers. Grime’s Graves 
again receive much attention, and there is still a 
tendency to regard them as •Palaeolithic, but Mr. 
W. G. Clarke admits “ that there is nothing in the 
knowledge available which actually precludes a Neo- 
lithic date for the Graves, and that there is a con- 
siderable amount of data concet 4 iing fauna and 
implements which supports that view.” Mr. Henry 
Bury describes some interesting 'flat-faced palaeoliths 
from Farnham, and discusses their possible relation- 
ship to the rostro-carinate implements of earlier date 
without any conclusive result. Mr. R. H. Chandler 
and Mr. J. Reid Moir contribute observations on the 
flaking of flints, and the latter author proposes that 
“flaking diagrams ’’ of flint imfflements should be 
prepared to facilitate comparisons. Mr. R. A. Smith 
touches geological . problems in his- elaborate paper on 
plateau deposits and implements, showing the frequent 
dilficulty of distinguishing between deposits formed 
by existing rivers and those due to an earlier distinct 
system of drainage. For students of man in the Stone 
age the number is indeed full of interest from all 
points of view. 

i'HE present condition of the Quichuas of southwn) 
Bolivia is briefly, but ably, summarised by Mr. L. E. 
Miller in, the American Museum Journal for October. 
These people represeAt a part of the wreck^e 6f the 
ancient Incan Empire left by the . Spanish mvaders* 
Of the ,ph}niical characters of this tnbe nothing, un- 
fortunately, is said, but to the ethnologist this account - 
will be most welcome, iln the upper reaches of the 
Pilcomayo the Quichuas are still to be. found in. almost: 
their prireutive simplicity, both ' in the matter of cus- 
toms and of ' dress. In the latter , particular, indeed, 
they seem to have changed but little since the days^ of 
Atahualpa. No jewelry or ornaments of any kind 
seem to be worn, >8ave huge, spoon-shaped pins of 
copper, used by the women to fasten their shawls. 
The llama, once th^! chief source Of food add cloth- 
ing, is now being replaced by sheep and goats. But 
the llama is still used as a beast of burden, and 
blankets of superb quality are stfll made of its ■wobl. 
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Unfortunately, the yoke of the Spaniard still presses 
heavily on these wretched people, and the author gives 
instances of the treatment they have to bear with 
what equanimity jthey may, for no retkess is theirs. - 

The directors of the Wistar Institute, Philadelphia, 
have initiated a bibliographic service which virill prove 
to be a great saving in time and trouble to all bio- 
logists. At the present time the leading bioki'gical 
journals of the United States — the Journal of Mor^ho- 
i<^Sy> Journal of Comparative Neurology, American 
Journal of Anatomy, Anatomical Record, smd Journal 
of Experimental Zoology — are managed and issued by 
the Wistar Institute. For the sum of three dollars 
per annum the directors of that institute undertake to 
supply index-card.s, which, when filed, will serve as 
a subject index and an author index to all publica- 
tions appearing in their journals. An outstanding 
feature of the scheme is the abstract of each paper, 
w'hich is printed on the back of the author inaex- 
card. 

The first number of the new Journal of Urology 
(Bqltimore,. Ind., U.S.A. ; London: Cambridge Uni- 
versity Press) has reached us. Its object is the pub- 
lication of original papers on the j^ysiology, pathology, 
and surgery of the urinary tract. It is published in 
the United States of America under the editorship of 
Dr. Hugh Hampton Young. The contents of the 
number before us are of a high order of excellence, 
and include such topics as the surgery of the ureters, 
the cultivation of tumours in vitro, the physiology of 
the ureter and vas deferens, the effect of the intravenous 
injection of various substances on the composition of 
the blood and urine, and on nitrogen metabolism. 
There can be no question as to its usefulness to those 
engaged in the special branch of medical practice with 
which it is concerned; but, at the same time, some 
doubt may zwise as to the wisdom of' the. publication 
of papers oh more general questions, such as nitrogen 
metabolism, presumbly because certain products of 
this chemical activity are excreted in the urine. It 
would seem that such questions as these belong more 
appropriately to the less special journals. A useful 
addition to the Journal of Urology would be a section 
devoted to the giving of the titles, and perhaps ab- 
stracts; of papers which bear on the special province 
W)f that journal, although they appear in other 
periodicals. There must be many such papers. The 
new journal is of attractive appearance apd well illus* . 

trated. '* 

»• 

The Comptes rendus des travaux du Laboratoire de 
Carlskfrg (igif, vol. ii., part 6) contains an important 
article by Prof. A. Klocker on the preservation of fer- 
mentation orgftnisips in nutrient media. Hansen’s con- 
elusion ^at a io per cent, solution of cane-sdgar forms 
aap excellent medium is confirmed, but beer wort is 
also very good. The Pasteur flask; is undoubtedly the 
best .form of vessel for prolonged pr^ervation.^ .The 
preient ' observations were macle, during a period of 
more ‘tfian thirty years, on 820 cultures, of yeasts and 
moulds. These included Saccharomycetes, Schizo- 
saccharritnycetes, TorulaB^ Mycodeima, Endomyces, 
Monilia, Ohalara, Oidium, arid Mucor. -For the most 
part the nutrient medium employed was a 10 per cent, 
sdlution ,of cane^-sugar, in which 461 cultures were 
grown, but 290 cultures were made on beer wort and 
sixty-nine on other media. Of the 461 cultures on 
cane-^gar ' solution (231 of these being Saccharomyces) 
403 survived, whilst 58 peiished. Tn ’the case of the 
290 cultures grown on beer wort (190 Saccharomyces) 
268 survived and 22 periled. Thus It must be con- 
cluded that fermentation organisms can be kept alive 
for upwards of thirty years. The exceptions to this 
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rule are : — (i) The asporogenic varieties of Saccharo- 
myces ; (2) Saccharomycodes Ludwigii ; (3) Schizo- 
saccharomyces ; and (4) Aspergillus glaucus. Of the 
first only 44 per cent, survived on cane-sugar and 
21 per cent, on beer wort, of the second onfy one in 
nine survived on cane-sugar for more than 7 5 years, 
but all five cultures on be^r wort survived for twenty- 
five years. Only two out of five cultures of Sphizo- 
saccharbmyces on cane-sugar survived, but ten out of 
eleven of those on beer wort were living. Of six 
cultures of A. glaucus only one survived, and two of 
the remaining five perished in less than two years. 

The first annual report of the Zoological Survey of 
India, a new and promising transformation of the 
Indian Museum Cinderella, contains a great deal of 
interesting information. New ground was broken in 
the Shan States, where the director of the survey. Dr. 
Annandale, personally superintended a survey of Lake 
Inl6. The basin of this lake is stated to have been 
formed by solution, in limestone rock, and to be till- 
ing up with silt and aquatic vegetation ; the water is 
shallow and of extraordinary limpidity ; floating islands 
are a notable feature ; fishes of many new species were 
discovered, for three of which new generic definitions 
.are necessary, among them a minute cel so peculiar 
as to require seclusion in a new family ; the molluscs 
iire scarcely less remarkable, and among them occurred 
a group of pond-snails interesting not only for the 
bizarre shape and bright colour of their shells, but 
also becxiuse an almost complete series of forms transi- 
tional between them and nearly normal forms was 
found in other parts of the lake, in other neighbouring 
waters, and fossil in the surrounding country. Mr. 
Kemp, superintendent in the survey, investigated the 
Mutlah channel of the Gangetic delta ; this is a deq) and 
permanent channel, and its waters, which are never 
very salt, are heavily charged with silt; a remarkable 
feature of its fauna is said to be the extraordinary 
resemblance of some of its fishes and xrustacea to 
deep-sea forms, in colouring, in gelatinous trans- 
lucency, and In filamentous feeler-like appendages. Dr." 
Chaudhuri, an assistant-superintendent in the Survey, • 
paid a visit to certain large tanks in Seringapatam, 

‘ where a century ago Buchanan-Hamilton obtained 
several species of fishes that have never since been 
brought to light; Dr. Chaudhuri was successful in re- 
discovering some of them. A feature of the report, as 
an official departmental publication, are the excellent 
illustrations. 

Mr. ‘A. M, Heron (Mem. ,Geol. Surv. India, vol. 
xlv., part i., 1917, price 4s.) describes the results of 
a re-survey of north-eastern Rajputana, where the 
Archaean Alwar quartzites run south from Delhi and 
form hills with remarkably level crests. Some revision 
of the stratigraphical sequence ^ is ’proposed; an 
“arkose” series is shown to be in reality a granite 
intrusive in the Delhi system; and the plamng of 
the Alwar crests is interestingly ascribed to subaerial 
.action going back to the Jurassic period. The deepen- 
ing of stream-beds among dissected sandhills seems 
to point to a diminution of aridity in Rajputana. 

An elaborate memoir on “The Origin of Dolomite,” 
by Francis M. van Tuyl, appears in the annual report 
of the Iowa Geological Survey for 1914 (1916), and 
would be important merely on account of its refer- 
ences to previous work. The author concludes that 
“the great majority of the stratified dolomites have 
had their inception in the alteration of lim^tones.” 
He is unable to accept Klement's work at high tem- 
peratures, or Pfaff’s at high pressures, as bearing on 
the naturial problem, but agrees with Steidtmann and 
.^Vi^allacC; ^see Nature, vol. xciv., p. 459) that greater 

[ncentr^on of salts in the sea-water has much to 
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do with doiomitisation of limestone already laid down. 
Illustrations are given from North American geology. 

. The depredations of the boll weevil on the American 
^ton crop in recent years have led to the replacement 
of cotton-growing in large areas by the cultivation of 
groundnuts (Arachis hypogaea). According to Agri- 
culture of , March last, the value of the groundnut 
crop in. the . United States has increased in the eight 
years from .1908 to 1916 from twelve million to finy- 
six million dollars. . It has been found that by slight 
adjustments, of. machinery cotton-seed mills can be used 
for crushing groundnuts. An increasing proportion of 
the crop, however, is being utilised for food purposes 
in the uncrushed state. Efforts are being made by the 
Government to discover the best use for the groundnut 
and to popularise it with American kitchens, and ex- 
periments in progress under the auspices of the Chem- 
istry Bureau of the Department of Agriculture are 
said to promise the production from groundnut meal 
of a bread equal in nutritive value and palatability to 
wheaten bread. . 

Scientific P.aper 301 of the Bureau of Standards 
describes a calorimeter devised by Mr. N. S. Osborne, 
of the Bureau, for the determination of the sjjecific 
heats and latent heats of evaporation of materials 
used in refrigerating machines, e.g. ammonia, carbon 
dioxide, sulphur dioxide, methyl and ethyl^ chlorides. 
Ammonia has already been investigated over the 
temperature range —40® C. to 40° C. ; the other sub- 
.^stances are to be dealt with and the results published 
later. The calorimeter 'is of thin steel, about 4 cm. 
in diameter and 10 cm. long, with a central electric- 
heating coil. It is enclosed in a steel jacket capable 
of withstanding a considerable pressure. The tem- 
perature of the calorimeter is measured by means of 
a platinum thermometer, and the jacket is maintained 
at the same temperature as the calorimeter to diminish 
heat losses. The measurements alreadv made show 
that an accuracy of one part in a thousand can be 
secured. 

The difficulty of getting coloured lines in exact 
juxtaposition and of sufficient fineness for the purposes 
of colour photography has, according to La Nature 
for November 10, been completely overcome by M. 
Louis Dufav, who is associated with the brothers 
Lumi^re. The method is to pass a thin celluloid film 
between two rollers warmed sufficiently to render the 
celluloid plastic. One of the rollers has very fine cir- 
cumferential parallel grooves of square section ’ cut 
upon its surface, and thus the celluloid has similat 
grooves formed upon it. The film. is then coated with 
a coloured transparent fatty mixture and wiped off 
after the manner of wiping an etched plate after ink- 
ing and before taking an impression from it. The 
film is next treated with an alcoholic solution of 
another, colour, and this penetrates the exposed surface 
of the celluloid. Thus there are formed alternating 
coloured lines in perfect juxtaptjsition, which may be 
of a fineness as great as thirty lines to the millimetre. 
If the film is thm enough to permit it without intro- 
ducing the possibility of parallax, the . other side of it 
I may be similarlv treated, either simultaneously or 
' afterwards, so that two other colours may be intro- 
duced, or these may be added in the form of any 
microscopic figures that may be preferred. Three 
double pairs of colours are given : (i) yellow and blue, 
red ana green; (2) yellow and red, blue and orange; 
(3) red and blue, yellow and violet. 

Attention may be directed to a useful collection of 
data respecting the absorption of atmospheric gases tw 
water, given in a paper contributed by Mr. J. H. 
Coste to the Journal of the Society of Chemical In- 
dustry for .August 15. . As regards the significance of 
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the gases dissolved in natural waters, the conclusion is 
that water freely exposed to. the air should, and does, 
contain the proportion of gases of the air corresponding 
with the temperature and saline content of the water, 
provided these have not been recently changed. In 
respect of oxygen, all the ascertained facts show that 
if water is found to contain very much less of this gas 
than the saturation-value for the particular tempera- 
ture in question, a strong presumption is raised that 
the water contains matter undergoing oxidation. Since, 
however, the water may have recently fallen in tem- 
perature, the deficiency of oxygen may be only an 
apparent one, due to the fact that equilibrium between 
the atmospheric gases and the dissolved gases has 
not yet been established under the new conditions. 
In such cases, therefore, the point can only be settled 
definitely by determining the nitrogen — the constituent 
which, so far as is known, is not taken up chemically by 
anything in the water. It appears that slow non-tidal 
streams will give unpleasant signs of the presence of 
decaying matter at much higher , degrees of aeration 
than deep streams with strong tidal currents. This is 
probably due to a variety of causes, such as slowness 
of downward diffusion in the less rapid streams, and 
the accumulation of undisturbed mud which, in fer- 
menting, gives off gases that have but little oppor- 
tunity of being absorbed in their passage upward 
through the layer of relatively still and shallow water 
of the slow non-tidal streams. No fewer than seventy- 
six references are included in the bibliography of the 
subject given by the author. 

'J'he Engineering Experiment Station of the Uni- 
versity of Illinois has published a brief report upon 
experiments on the utilisation of pyrites occurring in 
Illinois bituminous coal, drawn up by Mr. E* A. Hol- 
brook. It appears that some of the Illinois co^ seams 
contain bands, nodules, or lenses of pyrites in con- 
siderable quantity ; these are for the most part thrown 
out in the course of getting the coal, and thrown back 
into the goaf, whilst others are picked- out at the 
surface. The proportion of pyrites in the coal refuse 
varies from 7J to more than 40 per cent., and whilst 
it carries too much carbonaceous matter and too little 
sulphur tq be available for sulphuric aetd manufacture 
without treatment, it is shown by these experiments that 
by simple crushing, screening, and dressing by means 
of jigs and tables; it is easy to get a product with 
40 to 4<? per cent, of sulphur, with a recovery of 80 per 
cent, of the pyrites present. Details are given of the 
plant -proposed for this purpose and of its first cost, 
whilst an estimate of the cost of operating a plant 
capable of treating 50 tons of crude pyrites in eight 
hours shows a very reasonable working profit. It is 
interesting to find that the possibility of recovering and 
utilising this hitherto waste material is attracting 
attention. . ■ 

The latest catalogue of Mr. F. Edwards, 83 High 
Street, Marylebone, W.i (No. 379, “Dramsi and 
Dramatic Art”), is nqt of very especiar interest to 
readers of Nature, but attention may be directed to ; 
the following volumes on North American Indian 
tribal customs ‘The ‘ Hako,’ a Pawnee Ceremony,”- 
A. C. Fletcher; ‘‘The Mountain Chant, a Navajo Cere- 
mony,” Matthews; ‘‘The Sioux Outbreak of 1890 and 
Ghost Dance Religion,” Mooney; ‘‘Ceremonial of 
Haszelti Dailjis and Mythical Sand Painting of the 
Navajo Indians,” Stevenson; “Tusayan Flute and 
Snake Ceremonies” and ‘‘Tusayan Snake Cere- 
monies,” Fewkes; “The Zuni Indians; their Mytho- 
logy, Esoteric Societies, and Ceremonies,” M. C. 
Stevenson. 

Sir William Tildbn has just completed his life . of 
the late Sir William Ramsay, and placed it in the 
hands of Messrs. Macmillan and Co. for publication. 
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OVR ASTRONOMICAL COLUMN. 

Fall ok a Meteorite in Perthshire. — O4 December 
3, at 1. 15, what is stated to be a meteorite struck the 
lodge at Keithick House, Coupar Angus, which is about 
twelve miles N.E. frpni Perth. In the Blairgowrie, 
Coupar Angus, and Strathniore districts a noise was 
heard resembling a peal of thunder, and at placed more 
remote sounds as of a distant explosion were audible. The 
meteorite has been taken to Perth for proper examina- 
tion and analysis. It app<jars to have been well seen 
by an observer at Edinburgh during, its flight. The 
time was i.io p.m., and the object descended at an 
inclination of about 13° from the vertical to the left, 
and di.sappeared in about azimuth 4" , W; of N., at an 
estimated altitude of 30°. This agrees very nearly 
with the required direction of a body falling at Coupar 
Angus, which is in slightly W. azimuth from Edin- 
burgh. 

Further information shows that three fragments of 
the meteorite have been found, weighing 22J lb. (which 
penetrated the ground to a depth of 20 in.), 2^ lb. 
(which entered the roof at Keithick Lodge, Coupar 
Angus), and 2^’ lb. (found in a field at Carse Farm, 
n^r Blairgowrie, 6 in. below the surface). These 
pieces were distributed over a distance of six miles in 
a. S.E. to N.W. direction, and .sufficiently prove the 
direction of the meteor’s motion. 

From the various observations, now about twelve 
in number, of the luminous flight of the meteorite, it 
appears probable that its radiant point was in about 
302° -H 24°. This position would correspond in direction 
with the line of the fallen fragments from Keithick to 
Essendy. The meteor, seems to have passed over the 
Firth of Tay, about four miles S.W. of Dundee, and 
at a height of twenty-five miles, and to have entered 
over the Scotch coast from the North Sea near Fife 
Ness, but it is hoped that further observations will 
enable more certain and exact conclusions to be ob- 
tained. ‘ 

A large number of persons witnessed the luminous 
flighty of the object, and are sending to Mr. W. F. 
Denning observations from which it is hoped to com- 
pute the real path. The meteor was strikingly bril- 
liant, though the sun shone at the time. 

Observations of Long-period Variables. — \ valu- 
able series of fecent observations' of twelve long-period 
variable stars is recorded by M. Luizet, of the Lyons 
Observatory, in the Journal des Observateurs, vol. ii., 
No. 2. Some of the results are collected in the follow- 
ing table : — 



^Period 
in days 

48*2 

72’I 

>94*0 

96*8 

Irregular 

279-4 


; The other stars observed were UV Draconis, V 
Aqiiils^ SS Cygril, X Herculis, TZ Cassiopeiae, and 
VCephei. 


Messier’s Catalogue op Clusters and Nebul.£. — In 
L* Astronomie for November, M. Camille Flammarion 
givqs the first instalment of a systematic review of the 
103 clusters and nebulae which were included by Messier 
in the earliest catalogue of such objects which was 
compiW. M. Flammarion relates how he came into 
possession of Messier’s manuscript, containing detailed 
remarks on each observation, through good fortune at 
a second-hand bookstall, and be is thereby enabled to 
give the original account of each object. Observations 
commenced by M. Flammarion forty years ago, and 
afterwards continued with the collaboration of M. 
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Trouvekjt and others, are to be utiUsed for a descrip- 
tive account of the Messier objects in the proposed 
series of articles. Fallowing an interesting biography 
of Messier, a useful list of the objects is given, witn, 
the original positions and numbers, and portions for 
1900, together with the N.G.C. designations. Mi and 
M2 are described in detail in the first article, and each 
is illustrated by a photograph, and by a drawing show- 
ing the appearance in a telescope of 0*24 m. aperture. 
It is interesting to note that the present publication 
coincides with the centenary of the death- of Messier, 
who died at Paris in 1817, i^at the age of eighty-seven. 

SCIENCE IN INDJA.^ 

T he report of the Indian Association for the^ Culti- 
vation of Science for tiie year 1915 contains, as 
well as the usual presidential addresses, a miscellany 
of scientific papers, ranging from ancient Hindu astro- 
nomy and the metallurgy of the Rig Ved^'to modern 
anthropological methods and problems of isomerism. 
Physics and chemistry come in for tr ore attention than 
the biological sciences ; in the former categow the 
more important contributions are those of C. ’ V. 
Raman and Ashutosh Dey on discontinuous wave 
motion, o‘f S. Banerji on experiments with the ballistic- 
phonometer, and of J. C. 'Ghosh on a new method of 
preparing colloids; in the latter a careful pnd intelli- 
gent analysis of the vegetation of the mouth of the 
Hugli by N. B. Dutt must-be mentioned. 

The address of the president. Raja Peary Mohun 
Mukherjee, is a reminder that the association, although 
it has always held the advancement of science by 
research and experiment to be its final purpose, started 
in life with a mission, which it still upholds, foi^ im- 
parting instruction in the general principles of science; 
though brief, the address abounds in wise reflections 
and sage advice adjusted particularly to the educated 
youth of Bengal. 

Some of the special addresses allude to the recent 
establishment of a University College of Science in 
Calcutta, and to the opinions expressed in some quar«« 
ters that thereby the association, on its educational and 
investigative side, may now be considered superfluous. 
It is to be hoped that such short-sighted viewy may not 
meet with any encouragement ; for of all the miscon-y 
ceptions that have attend^ed science since^t was taken in 
hand by bland official personages that about “over- 
lapping” makes the most unfortunate ^departure r from 
inceptive truth. So far from bong a stumbHng-block, 
overlapping in the domain of science brings mwflfold 
strength and quintessential purification, for the more 
widely a scientific theory is tested and criticised the 
less likely is it to be a source of illusion.- 

ALKALI SOILS AND SOIL SOLUTIONS. ^ 

I N any attempt at agriculture in arid or senii-arid 
regions, considerable trouble is likely to arise front 
accumulations of soluble salts at the surface of the 
soil. The trouble is often intensified by . ifrigation, 
and it may become so serious as to counteract the 
advantages of a reclamation scheme that may. be satis-'.i 
factory in other respects.: In a recent iMpe of the 
Journal of Agricultural Research, Dr, Breaaeale esti- 
mates that the lossi^ from this cause have already 
amounted to one hundred million dollars in the Unitfed 
States alone, and theevil is by no means checketL- The 
soluble salts arise from two causes. Somevjcome, direct 
from the weathering of sOda fek^ars, diorite, etc. ; , 
much, however, arises from the rircumstanoe that the 
area was once largely covered ty marine lagoons. -of: 

1 Report of the Indian Assodetion for the Ciikiv^ion of Science for the 
year 1915. Pp. iH+150. .(Calcutta : Anglo-Sanskrit Pre^ I9r7«> 
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landlocked seas, the water of whidi evaporated, leaving 
the salts bhhindli When the soils are first brought 
tmder irrigati<Hi, the water applied to. the higher leveU 
is usually excessive in amount, and drains through the 
lower ground, carrying with it in solution considerable 
amounts of the chloride, sulphate, carbonate, and 
bicarbonate of sodium. Calcium ' carbonate is almost 
invariably preseit in the soil, and both sodium 
chloride and sodium sulphate react with this to produce 
sodium carbonate, whidi is much more harmful to 
» vegetation than the other salts. The action is, how- 
ever, reversible, and the addition of calcium sulphate 
to the soil has long been a recognised method of re- 
ducing the amount of sodium carbonate. The method, 
however, has not always succeeded, and Dr. Breazeale 
is able to furnish an explanation from his curves show- 
ing the amount of carbonate formed fmm the various 
sodhih) salts. If ‘the carbonate is arising 'from th<^ 
interaction of sodium chloride or sodium nhrate with 
calcium carbonate, then calcium sulphate is effective in 
bringing about the reversal; if it arises from sodium 
sulphate, then calcium sulphate is without effect. 

The study of the soil solution is of great importance, 
both in relation to soil formation and because it is the 
medium for plant growth and the substratum for 
microbial life. The difficulty is to obtain sufficiently 
large amounts- of the true soil solution. The drainage 
water does not faithfully represent the soil solution, 
soil extracts (using water as a solvent) only yield dilute 
washing.? of the soils which cannot be concentrated to 
reproduce the original solution, and the centrifuge only 
separates moisture fr(fm . a soil which contains more 
than the optimum amount. A paraffin-oil displacement 
method under pressure has been devised by van Such- 
telen and Itano, which has been used by Mr. J. F. 
Morgan.: Some of the results obtained are described 
in the!* June number of Soil Science. The method con- 
sists of forcing pamfiin oil, by means of a high-pressure 
pump, through the soil tightly packed in a cylindrical 
vessel, the pressure being raised so long as moisture 
is expelled, until it reaches 500 Ib. per square inch. In 
the case of most soils ample solution for the necessar>' 
analytical work is obtains — from sandy soils as much 
as 74 per cent, of the moisture present-r-and a large 
amount, of sedution is yielded without its coming in 
contact with the oil. From* the results - of his experi- 
ments the author concludes that the method furnishe.s 
a fair representative of the solution as it exists in the 
soil. Successive portions of the same extraction vary 
only .slightly in physical properties, but to a consider- 
able extent in the various forms of nitrogen (am- 
monia, nitrite, and nitrate). In the different soil solu- 
tions ’phosphoric acid is fairly constant, but calcium, 
magnesiuni, and potas.sitnn vary, as do the forms of 
nitrogen. T^ obtaining of a soil solution by the 
metiiod is limited to the moisture content of the soil, 
:arfd depends upon the type bf the latter, since all .soils 
are not entirely penetrated by the oil. Work Mr. 
Morgan has in progress indicates that the method fur- 
nishes a vaJnaWe indeihiof the microMal changes in 
the seal. 

LOCAL NATURAL HISTORY SOCIETIES. 

- ' 71 ^ HE report of the' Winchester College Natural His- 
"L tory: Society for 1915-17, edited by its president, 
the Rev, -S. A. McDowall, shows that a considerable 
amount of active work is being done by the members. 
Mr. McDowall himself is interested in natural orchid- 
hybrids, and he ' has succeeded in infecting the older 
-members of the society year by year with his enthu- 
siasm; the present re^rtccontahis valuable notes by 
H. McKechnie and D- G. I;x)w.ndes, with five good 
hal&xtonei plates. The former also- has an - interesting 
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account of plants introduced from c^p fodder. There 
are lists of additional plants/ of '£epidoptera, and of 
nesting birds, with locality and date of each observa- 
tion. A golden oriole and a waxwing are among 
Lhe birds observed. Aratmg papers read at the 'meet- 
ings (which, by the way, are held on Sundays), those 
t»y R. F. Lowndes on trout arid by J. Comber on 
ditch plants bear witness to much hrstband know- 
ledge, and are rightly printed at greater length than 
the others. Although the war has introduced many 
competing claims on the energy of the school, the 
membership of this society has not diminished, and 
all, from its president down to the smallest junior, 
are to be congratulated on the excellent report that^ 
their united efforts have produced. We hope that in* 
this time of stress other schools will do as* well in 
natural histofy as does this home of the ancieht learn- 
ing- 

The Transactions of the Hertfordshire Natural His- 
tory Society for 1917 contain much interesting matter. 
Dr. A. H. Foster, a very sound ornithologist, con- 
tributes a list of the birds of North Herts; he gives 
records of 200 species, and, though stray wanderers 
.are included, the list is a remarkable one. Though th# 
county is becoming dotted with small towns and laige 
villa^s, the birds, being venr conservative, still ke^ 
to their old haunts and their old lines of migration. 
Besides this there are a fair number of good observers, 
so that few rarities pass unnoticed. Among nesting 
species may be noted especially the grasshopper 
warbler (scarce and local), the stone curlew, the wood- 
cock, and the quail. AmOng occasional birds of 
pass-ige is. the common tern. A regular winter visitor 
is the golden plover; in the .south of the county these 
birds frequently don the black breast before starting 
for the north. Surely, then. Dr. Foster ^rnust be 
wrong when he says they never do so in the, district 
of which he writes. He has as yet no recorfd of the 
breeding of the redshank, which nests regularly in 
Kssex, and shows signs of extending its range over 
the border into Herts. For the common snipe the 
record is ‘‘a few nesting pairs in summer and many,, 
individuals in winter.” Do these winter and summer 
birds belong to different sets which keep apart? A 
paper on “The Response of Plants to Selective Screen- 
ing,” by Col. Rawson, records some vefluable ex-^. 
periments that show that variations riiay be irvduced 
in some plants by screening them from the sun when 
it is at certain altitudes. There is also an interesting 
pap§r on Rotifers by T. E. Lones, and a list of the 
Macro-Lepidoptera of North Herts by Dr. Foster. ^ 

The Vasculum is an illustrated quarterly magazine 
devoted to the natural history of Nortnuntberland 
and Durham, and from the three parts of the current 
thit^d volume before us it may be seen that it is ful- - 
filling a useful function. The general edij^r is ;the 
Rev. J. E. Hull, whose speciality is the. AradinidaJ/ 
but who also contributes chatty .papers on ^acer^iames.'.^ 
The other editors are Mr. Grorge Bolarii, the arithor;'’ 
of ‘‘Birds of Northumberland OTd 'the Eastero' 
Borders,” ’Who writes on Ahe coming and going dt- 
the birds of the Upper Tyne Valley ; Mr.^ R.^S. Bag-' 
nail, who records discoveries bf spring-tails and th€ir» 
allies new to science and new to the di^rlct; and 
J. W. H. Harrison, whose recent work in hjrbridii^--^ 
tion has brought him into prominenoe, who dts-' 
plays in the magazine a wide knowledge of animals arid 
plants and their associations. , Other field naturalists 
of the counties concerned contribute brtides, and we 
note that they represent the other natural history 
.activities of the district— the /'Natural History Society 
of Newcastle and Armstiong GoUogc. The/magazine ; 
brings scattered workers dn' country districts into inti- 
mate association, new discoveries are made known, 
the older workers are stimulated to fresh ertdeavours, j 
and those who have received the call of inatural history 
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are encouraged and guided as to literature and 
methods. The work of the Northumberland and Dur- 
ham naturalists is providing material for the presenta- 
tion of the district, from an ecological point of view, 
find the gathering of the material is fostered by the 
Vasetdutn. 

The Proceedings and Transactions of the CroydOT 
Natural History and Sdentific Society for 1916 contsan 
a good deal of detailed information in regard to the 
intermittent bournes of the district. The late Mr. 
Baldwin Latham showed that the Croydon Bourne 
flowed early in 1916, for the fifth year in succession, 
with a maximum flow of 13,345,920 gallons per day, 
thus equalling the^great flow of 1904. Bournes also 
flowed at Carshalton, Cheam, -Nonsuch Park, Smithrim 
Bottom, and Wickham. With regard to the last- 
mentioned, Mr. W. Whitaker contributes a paper 
sho-wing that the Wickham Bourne had not flowed 
since 11183. • On May 28, 1916, it was yielding 1,628,550 
gallons per day,*at a point where it flowed into and 
filled up a gravel-pit by the side of the railway near 
Hayes Station. In Mr. N. F. Robarts-s presidential 
address reference is made to a vailuable find of bronze 
implements made in 1914 in Addington Park, when 
the golf links were laid out and an enormous destruc- 
tion of woodland took place. So large was the find 
that the man who took them away staggered under 
the weij^t. Apparently he disappeared, but it was 
found after wards that a man had called at the British 
Museum in the same year and had sold about thirty 
implements and fragments of bronze from Addington. 
The find contained six socketed celts, and is thought 
to be of late Bronze age.. The Proceedings contain 
the usual rainfall returns from more than a hundred 
stations, compiled monthly by Mr. F. Campbell- 
Bayard, and these are of great value to water engineers 
and others. The society may be congratulated on the 
ener^ displayed in spite of pressing war vocation. 

The 1917 issue of the South-Eastern Naturaiist con* 
stitutes the ' twenty-second volume of Transactions of 
th9 South-Eastern Union of Scientific Societies, and 
includes the proceedings at the annual congress held 
in London last June. This meeting was reported in 
pur tissue for June 28 (vol. xeix., p. 354), when sum- 
maries -Were given of Dr. W. Martin’s presidential 
address and the more important papers read at the 
meeting. Among the contributions to which limita- 
tions of space made any detailed reference impossible 
on that occasion may be mentioned Dr. B. Daydon 
Jackson’s well-info#med directory to the notable trees 
and pid gardens of London, .^th its references to the 
gardens of Gray’s Inn, planted by Sir Francis Bacon ; 
and those of Syon House, at one time under the 
superintendence^ of Dr. W. Turner, physician to the 
first Duke of Somerset, Lord Protector. Dr. Turner, 
the *‘ Father of English Botany,” published ‘‘The 
Namea of -.Herbes’* in 1548, and dedicated it to the 
Pfotector: PrOf. MacBride’s address on ‘‘Are AcquirecI 
Cbaracterls Inherited?”; Dr. J. S. Haldane’s on ‘‘Ab- 
normal Attriospheres and the Means of Defence against 
Thent ? j arwi Prof, Boulger’s on ‘‘ The Association of the 
Chelsea .Physic Garden with -the History of Botany,” 
are all printed fn exfcti.?p; 


PARASITIC BIRDS, 

rr^HOUGH the singular habits of the parasitic cow- 
- birds (Molobrus honariensis and M. hadius) are 
well ' known to ornithologists, Mr. L. 'E. Miller has 
been able to add still further to the records of their 
eccentricities in a valuable paper published in the Bulle- 
tin of ■^e American Museum of Natural History, 
vol. xxkrii. His observations were made during a 
recent, Expedition to Bolivia and north-western Argen- 
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tina, where he found these birds in considerable num- 
bers foisting their eggs upon numerous species of small 
birds, especially finches. But for choice they seem 
always to prefer the mud nests of 'the oven-bird (Fur- 
iiarius). These seem to have an irresistible and fatal 
attraction for cow-birds, since all the eggs deposited 
therein appear invariably to be destroyed by the deser- 
tion of the intended dupes, which, whenever they dis- 
cover the trick that has been plaved upon them, cover 
up the eggs with a layer of nesting material, refusing 
to incubate. In some nests layer after layer of eggs 
were thus found, but no young were ever met with. 
The numbers of egg.s found in such nests ranged from 
six to as many as thirty-seven 1 While this stupidity 
reduces the numbers of the parasites, it at the same 
time reduces the number of oven-birds, which, in the 
.areas explored by Mr. Miller, failed to produce off- 
spring. Judging from the coloration of the eggs, Mr. 
Miller estimated that in some cases as many as thirteen 
birds may use the same nest. The eggs of a third 
species (M. tufoaxiilaris) were also occasionally found 
in these nests. 

That the pin-tailed widow-bird has developed the 
parasitic habits of the cuckoo seems to be established, 
judging from the evidence of Mr. Austin Roberts in 
the Annals of the Transvaal Museum, vol. v., part 4. 
Mr. Roberts tells us that he has known this bird to 
deposit its eggs in the nests of no. fewer ;than four 
different species of waxbill, as well as in those of its 
relative, the red-collared widow-bird. It frequently de- 
posits more than one egg in the nest of its host, and 
sometimes it replaces the whole clutch. But in no case 
does the foundling appear to dislodge the rightful occu- 
pants of the nest, which is the invariable custom of the 
cuckoo. Mr. Roberts believes that two other finches 
are similarly parasitic. These are Rendall’s seed-eater 
(Anomalospiza imherhis) and the red-billed weaver 
(Quelea sanguinirostris). But we venture to think that 
a mistake has been made, at least in the case of the 
last-named species, which even in capitivity shows no 
degeneration in the matter of its parental instincts< 

SCIENCE AND ITS FUNCTIONS.^ 

S INCE the earliest times, man, like his poor relation 
the monkey, has always been of a curious disposi- 
tion, and has wanted to know the why and wherefore, 
as well as the mechanism, of all the phenomena that 
he sees about him. No doubt much early science, j 
especially in the fields of astronomy and alchemy, | 
was practised as a cult, with the view of impressing j 
and mystifying the common people, but at the back 
of it all there can be little question that the great force 
that impelled inquiry into Nature, both in ancient times 
and in the modern world, was curiosity, which in itself 
is probably of all human emotions the one that has 
been most conducive both to intellectual and to material 
progress. 

With the appearance in history of that wonderful 
people the Greeks, we come for the first time in per- 
sonal contact with the scientific thoughts and the | 
scientific theories of individual philosophers. Prior to ! 
that period there must have been scientific thinkers, 
but we have no distinct record of what their scien- 
tific ideas were. All that remains are portions of some 
of their material constructions, and some accounts of 
others that time and decay have destroyed. Thales of 
Miletus, one of the seven wise men of the Grecian 
golden age, though he lived some 600 years, before QW 
area, is nO mere name. He was the founder, olf the 
physical school of Greek philosophy, who first began 
to consider the nature of things, and was tho first 

1 From an address delivered before the Roval Soefei^ of Arts on 
November 3z by A. A. Campbell Swinton^ F.R.S., C&alrman of the 
'^Council. 
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j to observe electrical action. To Democritus, a Greek 
of the fourth century b.c., we owe the earliest ideas 
about matter, while to. Hippocrates, another early 
Greek, are due the beginnings of medicine and biology. 
To him is ascribed the immortal and pregnant phrase 
that while “ Life is short. Art is long. Opportunity 
fleeting. Experiment uncertain, Judgment difficult’ — 
an aphorism in which is summed up for all time the 
difficulties with which the scientific investigator has 
to contend. And so we pass on to that most famous 
of classical philosophers, Aristotle, whose writings 
have done more than those of any other man to influ- 
ence the progress of science, and whose authority was 
so great that it bound the scientific world in iron 
fetters for centuries. In the great library and museum 
which was founded in the third century' B.c. by 
Ptolemy at Alexandria, then the intellectual and com- 
mercial capital of the Grecian world, we find the 
apotheosis of Greek scientific activity. Here were pre- 
served all the scientific writings and records that a 
world-wide search had enabled the founder to collect. 
Here were taught the philosophy of Aristotle and the 
geometry of Euclid. Here Claudius Ptolemy experi- 
•mented in optics, and wrote his great work on the 
construction of the heavens. Here Eratosthenes 
measured the rarth. Here Ctesibius invented the fire- 
engine, and Hero the first steam-engine, which, it is 
interesting to note, was a simple form of steam tur- 
bine. Here worked Archimedes, the most famous 
mathematician and physicist of the ancient world, who 
laid the foundation of hydrostatics, elucidated the 
theory of the lever, and invented the burning-glass 
and the screw-pump which still bears his name. As 
a man of science the w'orld produced no equal to him 
for nearly two thousand years. But the days of the 
great library were numbered, and within those marble 
halls the drip of the water-clocks of Apollonius were 
counting drop by drop, and second by second, the ap- 
proach of the catastrophe. During the siege of Alex- 
andria by Julius Caesar the library and all its con- 
tents were burnt — a fitting funeral pyre to the glory 
that was Greece. - 

The Romans made r«o contributions to pure science 
at all to be compared with those of the Greeks. They 
were a practical rather than a speculative people, and 
were great builders, engineers, and road-makers. Size, 
solidity, and quantity rather than novelty were the 
outstanding features of their scientific work. They 
were not like the Greeks, ever seeking after some 
new thing. 

When Rome fell into d^cay, and the gloom of the 
Dark Ages settled down upon Europe, there was for 
a time an almost complete halt in the progress of 
science. -True, some vestige of learning still struggled 
to maintain itself in what was^ left of the Alexandrian 
library, but this was finally extinguished by the latter’s 
second destruedon by order , of the Arabian Khalif, 
Omar. After this it is somewhat surprising that the 
next revival in scientific investigation ' took place 
amongst the Arabians themselves, now become a 
highly^ cultured people. To this revival we owe the 
invention of algebra, the beginning of systematic chem- 
istry, and much *new work in astronomy, medicine, 
mechanics, and metallurgy. One of the most famous 
of the Arabian experimental philosophers was Alhazan, 
who lived shortly before- the Norman Conquest of 
England. 

When there began in Europe that great revival of 
learning known as the Renaissance, it was the print- 
ing press that became its principal coadjutor, and 
caused things to move at a rate much faster and on 
a scale much larger than ever before. It was with 
fundamental concepts that the new learning had first 
of all to contend, particularly with the geocentric 
theory of the universe, which gave to the earth and 
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to human afTairs quite an undue importance, and also 
with the authority of Aristotle, which had become an 
article of faith and defied all new ideas. By the end 
of the sixteenth century experimental science, as op- 
posed to the barren speculations of the schoolmen, was 
;*gain being, practised in Europe with noteworthy re- 
sults, while, a little later, Francis Bacon published 
liis famous “ Novum Organon,” and thus became the 
apostle of the revival of this experimental method of 
attacking scientific problems. On this method, which 
had been practically abandoned for some hundreds of 
\ears, all modern science is based, and as soon as its 
jjractice recommenced results of the highest importance 
began rapidly to accumulate. How a dread of the 
tentacles of “authority" still lingered in scientific cir- 
cles is, however, to be seen in the fact that when the 
Royal Society was founded in i66a the fellows took 
fo’* ‘^hoir motto the w'ords, “Nullius in Verba,” an 
t • from a line in Horace which reads, “Not 
])]t io swear by the words of any master.” To-day 
it is' difficult to realise what a hold authority had come 
to have on even scientific ideas, and how, even as late 
as the seventeenth century, antiquated and frequently 
unsound scientific principles, as enunciated in the writ- 
ings of Aristotle, were still regarded as something that* 
had to be faced when dealing with new problems. 

And now we have arrived at a period when there 
commenced those organised efforts in scientific inves- 
tigation, and those widespread and continuous en- 
deavours to apply the results thus obtained to practical 
ends, that have produced during the last two centuries 
such marked effects on civilisation. We have now, in 
fact, a better opportunity than ever before of seeing 
what are the functions of science. 

To arrive at some measure of the vast changes that 
have been brought about, let us consider how matters 
•stood about a hundred and sixty years ago, say in 1754» 
the year in which our Society of Arts was founded. 
At that date the steam-engine had not yet assumed 
a practical form, and apart from some small use of 
water and w'ind power, when mechanical work had to 
be done this was accomplished by the aid of the 
muscular effort of men and animals. The question 
of power supply was, in fact, in the same condition 
that had existed for thousands of years, and, in conse- 
quence, the employment of machinery of all descrip- 
tions that required power to drive it was extremely 
limited. Nor as regards travel for persons, or transit 
for goods, were things very different. The steamship 
was unthought of, and ocean journeying was no faster, 
and ’but little more certain, than in the days of Colum- 
bus. Railways in the modern sense were non-existent, 
and even the coaching era had scarcely begun. Travel- 
ling of all sorts was no more rapid or more convenient 
than in the days of the Romans, Indeed, emperors 
such as Hadrian and Severus, who visited tnis country 
in late classical times, probably made the journey to 
and from Rome quite a§ expeditiously, and very likely 
even much "more comfortably, than did any traveller • 
of the eighteenth century, j'urthermore, at the time 
of w'hich I speak, the communication of intelligence 
was limited to the speed at which postmen copid travel, 
for, of course, there were no electrjc telegraphs, such 
as have shortened the time of communication with the 
ends of the earth to a few seconds, and have reduced 
even ambassadors to the status of clerks at the hourly 
beck and call of the Hewne Government. In the 
eighteenth century j moreover, illumina,ting gas and 
electric light had still to be invented, public lighting 
was practically non-existent, and even in Lpndon ^d 
other large cities linkmen with torches were required 
to^ light the passenger to his home after dark. If 
printing was in use it was slow arid expensive, without 
any of the modern mechanical, photographic, and other 
adjuncts that have rendered possible our numerous : 
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' newspapers and the other derivatives of the press. 

Nor were there any proper systems either for water 
' supply or for the disposal of sewage. Disease, born 
: of filth and neglect, stalked through the land practi<»lly 
j unchecked. Medicine was still ainnost entirely) empiric. 

I Little or nothing was known of the causes and nature 
of illness, of intection by bacilli, or of treatment by 
! inoculation. Anaesthetics had not yet been applied, 

; and the marvels of modern surgery were undreamt of. 

I It would be easy to multiply instances, but in the 
; it is not inaccurate to state that at the lime 

; this society was founded the general mode of life had 
j not much improved on what obtained in civilised 
; Europe in the days of the Antonines, while, in some 
: respects, it fell much short of this. 

To-day we live altogether in a different world, in fin 
I age of travel accelerated by steam, petrol, and elec- 
j tricity; of railways on the level, overhead, and in 
i tubes ; of trams and motor omnibuses, of bicycles and 
I motor-cars; of steel ships and steel bridges; of mills 
' and factories, with tfieir products of every possible 
I description; of telegraphs by wire and wireless; of 
: telephones; of hourly newspaper editions and tape 
macfiincs ; of electric light indoors and outside ; of electric 
I power for every purpose, from carrying us upstairs to 
i brushing our hair and our boots ; of gas fires and gas 
1 cookers ; of electric bells and electroplate ; of automatic 
j machines and thermos flasks; of pianos, pianolas, con- 
I certinas, and gramophones; of kodaks, snapshots, and 
kinematograpiis ; ot fountain-pens, sewing-machines, 
typewriters, lawn-mowers, knife-grinders, vacuum 
cleaners, and barographs; of cigarettes and lucifer 
matches, which are much newer than many people 
think ; of innumerable new and cheap textile fabrics ; of 
plate-glass, aluminium, indiarubber, celluloid, vul- 
canite, and all manner of new artificial materials ; of 
laughing-gas for having a tooth out, of chloroform and 
ether for more serious operations; of X-rays for in- 
specting our interiors ; of dozens of new medi- 
j cines for every ailment, and ailments with new 
f names discovered every day ; of balloons and aero- 
I planes, in which we may all soon be travelling ; besides 
! all the masses of diverse machinery used in manufac- 
t ture, in agriculture, and in the arts. All these things, 
i as well as many more, are younger than our Royal 
j Society of Arts. 

j It has been the fashion to divide what we understand 
by science into two portions, pure science and applied 
science; but these are only halves of one great whole. , 
Pure science, which is the domain of the research 
worker and the discoverer, supplies the data, physical, 
cheinical, and mechanical, which it is the function of 
i applied science to turn to account for practical utili- 
* tarian purposes. For this latter operation are required 
the services of the inventor and the engineer, and other 
experts of a similar character. 

Even great scientific discoveries have in some cases 
been made by chance, but generally only by men of 
i marked intuition and acutely developed powers of ob- 
1 servatiOn. More often they have been the result of 
j prolonged thought and of laborious and patient investiga- 
J tion, with delicate experiments. Many have been the 
I issue elaborate mathematical reasoning. As su^ 
j jects become 'more complex, complete knowledge of 
' what has been done before in the same field is more 
and more necessary. One of the most fruitful sources 
of. new discovery in all branches of science in modem 
times has been the greater attention paid to quantitative 
as against merely qualitative research, very accurate 
measurements of every kind being one of the special 
features of present-day research methods. A note- 
worthy’ point is that the results of research are cumu- 
lative, one discovery almost invariably leading to 
others in course of time. 

As a matter of experience all discoveries in pure 
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science, however rttcondifce and however seemingly use. 
less , at the moment^ find their practical aii^licationi 
sooner or later. It may not be for years or even for 
centuries, but in its own time the a|>plication comes. 
Invention is a faculty of the imagination, .the inventive 
temperament being akin to the artistic temperament, 
and real inventors, like true artists, being born and not 
made. In order to be great both must have creativei 
powers in a high degree. Unless gifted at birth with 
the inventive, aHatUS^ the ordinary man can no more 
by taking, thought make himself tui inventor than he 
can add u cubit to his stature. At the same time, the 
inventor, to be fully successful, niust be suitably 
educated. By study and the acquisition of Icnow ledge 
hv^ ens his scope, i.nd can apply his gifts in fields 
oi invention to which, without such knowledge, he 
“ could hot h(^e to a^ure. This notwithstanding, it is a 
noticeable and curious fact that many great inventions 
have been made by men whose ordinary vocations were 
quite outside the particular field in which their inven- 
tions applied. This is no doubt a case, of 'the fresh 
, mind of the outsider looking at things from a. new 
aspect, whereas tlrose who are daily working in any 
particular ^ine are. apt to get into a groove and to be 
trammelled by usage and convention. Perseverance, 
‘and a capacity for^ continuity in keeping to erne subject, 
axe outstanding Qualities to be observed in all success, 
ful inventors. Many with brilliant ideas fail^ for lack 
of these. As has been justly said, great discoveries 
are never, and great, inventions very seldom, the work 
of a single individual. 

At certain periods the general state of progress, 
both in pure and .in amlied science, renders particular^ 
inventions possible, with the result that a number of. 
persons gifted. with the necessary imagination almost 
simultaneously attack the problem. In such cases, if 
one individual inventor had not succeeded, it is prob. 
able that another would have done so, though perhaps 
in some slightly different manner. 

For these reasons in aU these cases it is very difficult, 
if not impossible, justly to apportion the credit. The. 
public and the Press usually award it all to the indi. 
vidual who makes the first, practical and commercial 
success, being entirely ignorant , of all the prevjcms' 
stages that have led up to the final result, and oblivious 
of the fact that, ;without the vast amount of previous 
research by other workers, the Anal inventor would never 
have had the data wherewith to achieve what he did. 

On the other hand, 'a contrary and equally nustaken 
view is not seldom taken b3j the workers in ptim 
science, who, absorbed in the intricacies of their own 
achievements, are prone to underrate what the actual 
inventor accomplishes, . usually by slow 'degrees, ahd 
with infinite pains and patience. /Irhey, further, do not 
understand what a long jt^ tlwre is between the mere 
idea and the worked.(mt invention, . and how much 
labour, practical ingenuity, and perseverance, and also 
how much money an invention usi^ally requires to 
make it successful and^to ^t it takencup industyialLy. ' 
Indeed, this lasUmentfoned commercial operation is 
frequently the most difficult of all to bring /about, par. 
ticularly as it is not common for inventors tb be good 
men of business. 

The history of particular invitations is Ite^uently inii 
structive, anb a good instance is tlmt of wireless t^^^ 
graphy, w'hich is comparatively recent, so that we 
know all about it, and can follow accurately each singly;/ 
st» in its developnKDt. 

It, . moreover, shows how pure and applied science 
axe indissolubly interwoven, and.how the bne ia^d^ 
pendent upon the other. ’ : 41 ' ■ 

According to modern views, enuncialted in the first 
instance about the year xSoy. by Tbotras^ Yoiiifg; light 
.consists of undulations or wave ntgUons In' h hypo* 
‘tlMtical'ultra-material substance, known! as the aether, 
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which is supposed to fill all space, permeating the solid, 
i earth, the plmiets, the stars, and all material objects, 

' and reaching to the utmost limits of the universe. Just 
as sound is known to be a wave motion in the air, $0 
light is believed to be a wave motion, in this hypor 
tbetical aether. About thci year 1870 James Clerk Max- 
well, professor of physics at the Cavendish Laboratory 
I at Cambridge, chiefly . by mathematical reasoning, 
i showed the close connection between electricity, magr 
; netism, and light by demonstrating that all three couJd 
; be explained on the basis of motions and stresses in 
; the aether. Thus, according: to Maxwell, light was an 
electro-magnetic phenomenon, and consisted of disturb- 
; ances in the aether- of exceedingly short w’ave-length, 

, whereas longer waves and stresses in the same medium 
explained the phenomena of electricity and magnetism. 

As mentioned, Clerk Maxwell’s discovery lay purely 
' in the land of theory, discovered mathematically, and 
I he attempted no experimental proof. Some twenty 
I years later. Heinrich Hertz, by a series of most beau- 
tiful experiments, proved the truth of Maxwell’s theory. 
By means of suitable apparatus he first of all created 
electro-magnetic waves, and then with other apparatus 
! be detected them, showing that they could be reflected 
[ and refracted, and, in fact, obeyed all the laws with 
[ which light is, known to comply. Indeed, .so com- 
I pletely w^s this accomplished that, on hearing of it. 
Lord Kelvin exclaimed that Hertz, had annexed the 
whole science of optics to the domain of electricity. 

Up to this stage notMng in these investigations had 
hinted even in the slightest, degree at any useful appli- 
cation. Neither Young, nor Maxwell, nor Hertz was 
; moved by any other, ambition than a curiosity to ex- 
plore the nature of things. On the other hand, had it 
not been , for their labours, what was to follow could 
not possibly have' occurred. 

Hertz dira young, almost immediately after making 
tl^ experiments to which allusion has -been made, but 
his. work was taken up and largely extended in this 
country by Sir Oliver Lodge. Hertz’s experiments, had 
been on an exceedin^y small scale, while Lodge em- 
plbyed^ ior creating his waves, methods which gave u 
t^ch greatec powrer ; moreover, as a detector ot these 
waves, Lodge- used an exce^ingly delicate instrument, 
which he christened the coherer. This was due to m 
discovery by Branly, of . Paris, who also was investi- 
gating Nature without any ulterior utilitarian aims. 

Lodge, no doubt, was impelled by similar motives, 
but - having a practical mind he threw out the sugges- 
tion that the Hertzian waves might possibly be em- 
/ployed for signalling. Indeed, he went so far, at a 
lecture which jhe gave at the Royal Institution in 1894, 
as actually to ring a bell by this means from one end 
of the building to the other, through the thickness 
'of several partition . waBs. In the same year, at the 
British Association meeting at Oxford, he transmitted 
siniilaar -signals over yet greater distances. 

■ These expe^ led several persons to 

:^^hsider woethef the method was not appicable to 
telegr^by, but nothing j^tactical was done until Ml* 
Marconi, ^ho .was acquainted with , the WOrk of both 
Hertz and of Lodge, and was impressed with the 
l^sible commerci^ value of the idea^ . came upon the 
scene, .aiid with gieat sldll very soon showed that it 
f feasible, by Hertzian, wsvves to telegraph across 
the Channel, and even ONtx much longer (ustances. 

- The rest ol the histoty: of wlr^ss telegrajrfiy, very 
interesting thot^;^. it is, does not:ci(^&Ciern us here, for 
jwhat I wish^ to impress upon y<m is how, in this 
instance^ as in many others^ researches and experi- 
in pure science, vdneh^ so far as their autm>rs 
:iC(:wld see, showed notithe faintest of any practical 
jS^llipHcatiottj^^^ time to Inventions of greatest, 

w^tbie public util Mkniy years elapsed between the 

' researches i|nd thepriep of Young and Maxwell, the 
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cxjperiments of Hertz, and the advent of prac- 
tical wireless telegraphy, and when it came 
all the thr^ original investigators were dead ; 
yetj unless these three great men , had evolved 
their brilliant ideas and worked them 'OUt ’as 
they' did, wireless telegraphy had never been. How 
difficult it is for the uninitiated to realise the importance 
and the, practical potentialities of some discoveries in 
physics at the moment of their birth may be made 
plain by a few words about the remarkable develop- 
ments that have taken place during the past few years 
in that department of science known as molecular 
physics. Up to comparatively recently the theory of 
the atomic structure of matter, and the idea of the 
indestructibility of the atom, that smallest material 
particle that was thought possible to exist, still, held 
its own. First enunciated more than two thousand 
years ago by the Greek Democritus, developed later 
])y another Greek philosopher, i£pioarus, and pc^u- 
hirised by the Roman poet Lucretius Ui hisvcelebrated 
poem, “De Natura * Rerum,” this theory of 

matter was put on a prope* scientific basis by 
the English chemist Dalton rather more than 
one hundred years ago. Quickly following the 
discovery of the X-rays bv Prof. Rdntgen in 1895, and 
of radio-activity by Prbf. feecquerel a few months' later, 
came a most surprising development — indeed, one of 
the most remaikable in the whole history of science. 
Mainly owing to the labours of Sir Joseph Thomson 
and his Cambridge school of experimenters, starting 
from the previous researches of Sir WillUm Crookes, 
we now know that the atoms, once called' the ultimate 
atoms, so far from being the indivisible entities as was 
once thought, are, each individual one^of them, some- 
thing very like a complete solar system, comprising a 
positively electrified sun or nitcleus and a number of 
negatively electrified electrons ojr planets. More than 
this, though the whole atom is so small that it is quite 
invisible to the most powerful microscc^e, and that it 
w ould take at least three million atoms, pei-haps ten 
or twenty times as. many, set close together in a 
straight line, to cover a single inch, the constituent 
electrons are so ‘much smaller that, . though > contained 
within the compass of the atom, they are as dist^t 
fiom one another, relatively to their size, certainly as 
are the earth and the moon, and possibly as the sun 
and the planets. The imagination Veels at such an 
illustration of the microcosm of the infinitely sm^l, 
just as it reels at the macrocosm of infinitely . large 
astronomical space and its population of innumerable 
stars; but in Nature, as has b^n truly said, the adjec- 
tives “ large ” and ” small ” have no meaning. In Nature 
there is nothing absolutely great, and there is nothin]^ 
absolutely little. Whether it be a matter of the dimeri-- 
sions of space or of the lapse of time, all is relative- 
To us humans space is measured in terms rdative to 
tlic dimensions of our bodies, time in periods relative., 
to the duration of our lives. To uls 'things appear 
large or small, periods kmgc br short, but these ai# 
appearances oiily, and have no absolute reality. ' 

Now to those who have not stth3ied. the :||uestion all 
this must seem very remote from the practical politics 
of applied science, such as we makeiuase of in>our dally 
life. But it is not so, for it is to these almost bifinkely' 
small negative electrons that we owe the Rbntgen jpays< 
When propelled at the mcredible vdoGity of something 
1 i ke fifty thoussu^ miles per ^eecond, which they 
attain under eteif^ripal stinnufatioa inside a Crookes 
vacuum tube, and caused to bombard a piece of metal, 
they create' these raysTn much the 'Same tvay as the 
bullets- from a machine-gun may rattle on a target and 
thus create sound. Tllie Rbnt;^ rays tbmnsems are 
a descripyoU' of light which, >un^hartificially produced 
by man^ in the manper descritiCd, >had neypr been 
served in Nature, and,. indeed, had^f perhaps, neveripm-. 
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viously existed in the whole history of the universe. 
Their practical, utility is, however, now universally 
realised, and in surger^^and medicine they are in every- 
day demand. , 

Now, not only have these absti'use and Seemingly 
quite academic discoveries about the electrical structure 
of the atom, and the properties of its constituent parts, 
brought about , great improvements during the last few 
years in the design and use of Rontgen-ray tubes, but 
they ’have also borne practical fruit in other directions, 
as, for instance, in what is to-day much the most 
sensitive and trustworthy apparatus for receiving wire- 
less telegraph signals. Their further utility, moreover, 
is just now beginning to make itself apparent, and 
quite recently they have been applied by Sir Joseph 
Thomson to an entirely , novel form of chemical 
analysis, the possibilities of which it is as yet too 
early to estimate. Anyway, we see how in a space of 
only about twenty years discoveries of apparently 
purely academic interest, in perhaps the most abstruse 
of all lirtes of scientific investigation, are already be- 
ginning to be usefully applied. We see how the func- 
tion of- science to be utilitarian obtains just as much 
in the case of highly recondite investigations as in 
those that are more simple and in which the practical , 
applications are more obvious. 

Itris inapossible*to study the history of civilisation 
without recognising that scientific research and inven- 
tion, with their ’innumerable and incalculable actions 
and 1 reactions, constitute the soul of industrial pro- 
gress. Consequently, if this progress is to be main- 
tained, every inducement must be provided to en- 
courage those who are capable of carrying on the work. 
Since the beginning of the world it is not to the 
masses, but to the few exceptional individuals that all 
great advances have been due, and it is greatly to be 
deprecated t^t politicians, who must, or, at any rate, 
should, know better, continue to flatter the so-called 
working-man by telling him that he alone is the creator 
of wealth. To those who know the facts such a sug- 
gestion is, of course, absurd. Still, it' is highly necesi 
sary that the .masses should be educated to learn that 
unless those who have the requisite ^ capacity are 
afforded the necessary leisure and facilities to work at 
research and invention, industries can be neither de- 
veloped nor even maintained in the face of the world’s 
competition, and that the working-man himself will 
be the principal sufferer from the. resulting stagnation 
and decay. * 

It is unfortunate that in tWs country of late years 
it has become a fashion to consider the making of 
large profits as almost a crime, for the working out 
of many industrial scientific processes and inventions 
can be accomplished only by great and prolonged 
expenditure am the risking .|ff vast sums of money, ^ 
such a» only very rich persons oi' companies can afford. 
The? history of the fine chemical trade in Germany Tor 
some, years before the war is a good^ case in point. 
Here verv largefrSUBns were in some instances^ spent 
on ; the development of special processes. In '^many 
cases the^ money' was lost, but the few speculations of 
this ‘nmdre that succeeded recouped all that had been 
.apent^m the> others, a single promet in some instances 
bracing ' in an enormous net annual profit. This, 
a^ain', eii^led Other similar problems to be attacked. 
,Wlri* bdr- system of taxhtitm — income tax and super- 
excess profits tax in addition, ' and the 
jeedodsy ' and outcry that the making of large profits 
is ve^ difficult to: arrive at sudi results 
W thii fcbuntyy, and this undoubtedly • is one of the 
main : rimsons for our backwardness in diverse direc- 
tions. A remedy should' be found in exempting from' 
taxation all money spent In hew scientific develop- 
ments- 'Otherwise, with stinted, resources, we cannot 
expect -to maintain our position. 
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Another point ih connection with invention is the 
injustice and the inexpediency, from a public point of 
view, of the present system whereby the Patent Office 
makes a large annual profit out of the fees paid by 
inventors. There might possibly be some justification 
for this were the money thus obtained spent on scien- 
tific education, on provincial scientific libraries, 
or on some other object that would further 
invention and discovery. The money is, how- 
ever, merged in the ordinary revenues of the 
country, and thus becomes a veritable tax on 
brains. It is, moreover, a tax on the cerebral 
activity of a class of men who are usually by no means 
overburdened with wealth. Though all inventors are 
fortunately not driven by poverty to such expedients 
as Palissy the potter, who actually had to burn his 
household furniture in order to provide heat for his 
furnace, still the majority of inventors are undoubtedly 
poor, and find the cost of protecting their inventions 
by patent, and still more of maintaining th^se patents 
when granted, a considerable strain upon their finances. 
The truth of this may be seen by the frequency with 
which patents are dropped merely in order to save the 
renewal ^s, and the patentee in some cases deprived 
, of profits to which he is justly entitled. 

We shall, however, never get justice done to science 
by the Government and its departments until some 
knowledge of science is made a compulsory part of the 
curriculum for the training of the Civil Service and 
an important item in the entrance examinations. Only 
in this way shall we get the departments filled by men 
who realise what science means, and how it lies at 
the root of all material progress. There is an idea 
afloat in the political world, as also in the bureau- 
cratic mind, that no man can at the same time be a 
master of science and a good administrator or 
organiser, either in public or commercial affairs. This 
idea probably originated from observation of scientific 
men of the .scholastic and professorial types, whose 
training has been mainly directed to the art of teach- 
ing, and who have never had much opportunity of 
developing their faculties in the administrative sphere. ' 
To show, however, how false is the assumption, it is 
only necessary to mention two such names as those 
of Benjamin Franklin and Count Rumford, both of 
whom were consummate men of science and did very 
valuable original scientific work, but were also both 
prominent men of bus^incss and managed great political 
undertakings with remarkable success. Or, if we come 
to more modern times and turn to c iptains of indus- 
try, there are, without going out of this country, and 
to mention only one or two, such men as Joseph Whit- 
worth, Henry Bessemer, William Armstrong, and 
Andrew Noble, all of whona had high scientific gifts 
and knowledge, and also were very successful in the 
organisation and administration of large industrial 
enterprises. Indeed, for any business employing tech- 
nical methods the ideal chief must necessarily be a 
man of scientific attainments, as it is only such a or:c 
who can properly weigh the pro.s and cons of the pro- 
positions put before him by nis technical staff, while, 
wha’t is even more important, it is only such a chief 
who can command the real respect of his employees, 
who will never have complete confidence in, or a proper 
veneration for, a leader whose .scientific and technical 
‘ knowledge and experience are in the aggr^ate less 
than their own. These considerations, of c6u«e, apply 
to Government departments whidh deal with scientific 
questions equally with industrial undertakings carry- 
ing on technical processes or manufacture. 

In obtaining Government support for the promotion 
of applied science, it is most necessary to beware of 
political interference. , , 

The dangers that arise from this may be seen from 
'the history of one or two typical* industrial applica- 
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tions of science during the last century. Take, for 
instance, the application of mechanical power to road 
locomotion. In the period covered by the years 1820 
to 1836 this made rapid strides, and towards the close 
of the period many steam-coaches were maintaining 
regular services between various centres in different 
parts of the country. In this, England was many 
years ahead of the rest of the world, and a new and 
what promised to be a very profitable industry was 
being developed. Parliament, however, at the instance 
of rival interests, passed hostile legislation which abso- 
lutely shut the whole movement down, and automobil- 
ism in this country was completely crushed, not to be 
heard of again for more than fifty years. When, more- 
over, a new beginning was made, the fresh start did 
not take place in England, its original home, where 
it was prohibited by law, but in France, where legisla- 
tion was more enlightened. In this way, owing en- 
tirely to the politicians, we lost an opportunity of be- 
coming pioneers throughout the world of a completely 
new and what proved to be a gigantic industry, which 
might have brought to our manufacturers much wealth 
and to the working classes much lucrative employ- 
ment. 

Or, to turn to another case, take the history of elec- 
tric lighting and of the supply of electric power. Here, 
again, the development of a new scientific industry 
was greatly impeded by Parliamentary action. In 
1882 this country was as far advanced in everything 
pertaining to the application of electricity as any other 
country on the globe. Indeed, many of the develop- 
ments in this branch of science were peculiarly British, 
having originated in this country. Again Parliament 
intervened, aiid with a mistaken idea of protecting 
the consumer from the dangers of monopoly, so effec- 
tually strangled the whole movement that for six years 
there were practically no consumers at all, as the 
conditions imposed on undertakers were so onerous 
that no one would risk the money required to insti- 
tute a supply. In 1888 the political powers that were, 
realising their mistake, made some legislative amend- 
ments that enabled a start to be mjide ; but it was 
then too late, for other countries had got ahead, and 
even then the electrical industry was still hampered 
by artificial conditions, some of which endure to the > 
present day, with results that have been inimical to 
proper development. There are other similar instances, 
such as the telephone, in regard to which the poli- 
ticians have interfered to the detriment of progress. 

To a society such as this, the object of which is. the 
encouragement of the arts, science is mainly interest, 
ing from its pre-eminent value for purely materialistic 
ends, and it is therefore from this point of view that I 
h.ave endeavoured to give some account of its functions. 
Tt must not, however, be supposed that science has 
. not also a very high value from the ethical point of 
view. As Adam Smith wrote in his “ Wealth of 
Nations ’’nearly a ebntury and a half ago, “Science is 
the great antidote to the poison of superstition ’’ ; more- 
over, science is, so far as the limitations of the human 
intellect will permit, a search for absolute truth. 
Accuracy is its foundation-stone, acute observation and 
strict logic are its most powerful agents. These have 
all an educational value of the highest importance. The 
study of Nature and the pursuit of knowledge have, 
in addition, an elevating influence, and produce a 
breadth and a strength of mind that rise superior to 
material environment. This is well:^en in the blame- 
less lives of the great masters of science, ^and in the 
wav that many of them sacrificed everything to their 
work. Some eVicountered persecution and even martyr- 
dom for their ideas, and met their misfortunes with a 
fortitude quite equal to that shown by other men for 
their faith.. . Among the functions of science we must 
not therefore forger its moral power. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

1'he geophysfcal discussions arranged by the Geophys- 
ical Committee of the British Assocmtion on November 
7 and December $ were well attended and very success- 
ful. The meetings will begin again in February, and 
will continue until June inclusive. At the February 
meeting Dr. A. Strahan will be in the chair, and the 
speakers will be Col. Close, on the effect of variation 
of barometric pressure on mean sea-level, and Major 
Henrici, on precise levelling. At the March meeting 
Sir Napier Shaw will be in the chair, and Prof, H. H. 
furner will open a discussion on seismology, in which 
it is expected that Mr. G. W. Walker and Mr. R. D. 
Oldham will take part. 

Mk. Bertrand Russell’s lectures on the “Philo- 
sophy of Mathematics,” at Dr. Williams’s Library, 
Gordon Square, W.C.i, have been so successful that a 
second course, to be given after Christmas, has now 
been arranged. The new course will be quite distinct, 
and, like the present, will be designed to expound the 
logical basis of mathematics. The lectures presuppose 
no special mathematical training, and technical terms 
and symbols are dispensed with. The present course, 
which concludes on December i8, has dealt with the 
more specially mathematical questions. The new 
cx)urse will be devoted to philosophical problems, and 
Mr. Russell will expound his theory of logical atomism. 
The lectures arc on Tuesday evenings at 5 o’clock; 
they will begin on January 22. 

Mr. Asquith, in his address in the Town Hall, 
Birmingham, on Tuesday, December 11, at a meeting 
promoted by the National War Aims Committee, re- 
ferred to problems of reconstruction, and is reported 
by the Daily Telegraph to have said : — “ In regard to 
these matters, you will not be surprised if I put in 
the forefront, as of paramount Importance, a compre- 
hensive rebuilding, and a far more adequate equip- 
ment, from the very bottom to the very top, of our 
system of national educi^tion, of which the Bill intro- 
duced by Mr. Fisher gives the hope, and, indeed, the 
promise. To put it from the lowest and most material 
point of view, it is largely, indeed mainly, through our 
educational deficiencies that we h.ave either lost or 
never established some of those basic industries which 
no great country can afford to be without. The future 
relations of employers and employed will have to be 
readjusted, starting from the proposals, which I believe 
to be in spirit and principle almost universally accepted, 
of the Whitley Report, with developments for securing 
greater elasticity, more representative authority, and a 
more vital contact with new conditions, in the organisa- 
tion of both; and, above all, with the purpose of' 
achieving for men, women, and children opportunities,,^ 
which were never given them under the old factory 
system", for a freer, a more self-developed, a humaner 
life.” 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, December 6. — Sir J. J. Thomson, presi- 
dent, in the chair. — Prof. W. H. Young : The series of 
I.egendre. — L. Hartshorn : The discharge of gases under 
high pressures. It is well known that when gas dis- 
charges through ah orifice from a vessel in which, the 
pressure is f,, into one iri'^which it is the rate of 
discharge is approximately constant from p^sso up- 
wards to some critical value, but then, > as p, further 
increases, the . discharge falls off, slowly at firatj after- 
wards with greater rapidity. In the present investi- 
gation, this phenomenon is examined with grea1j|er 
accuracy than has hitherto beeii obtained. In every 
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case it ^was found that the flow was constant to 
least on^ part in 10,000 for a considerable range of p,. 
The critical value of p,, at which the flow began to 
change, varied widely for different nozzles, being 
about 0*2 p^ for the convergent and parallel ones, hut 
as high as 0-7 p^ for certain divergent ones. Thus, the 
theoretical value for convergent nozzles, viz., 0’$2y p^, 
cannot be accepted as applying even approximately to 
all nozzles. — Lt.-Col. A. G. Haocock : Internal ballistics. 
This paper deals with the burning of the explosive in 
the gun and the expansion of the gas, both before and 
after the charge has been consumed. On firing the 
gun the action is threefold : — (i) The driving band on 
projectile is forced into the rifling grooves. (2) In 
subsequent burning of charge, the gas from any frac- 
tion of charge expands with consequent reduction 
of temperature. The still burning powder gives addi- 
tional heat. The expansion is thus partly adiabatic 
and partly isothermal.- (3) After the charge is con- 
sumed the gas expands adiabatically. From expres- 
sions given in the paper, and knowing the rate of burn- 
ing of cordite under various pressures, formulae are 
developed for finding veloci^ of projectile, position in 
gun, and pressure of gas. The magnitude ai^ position 
of maximum pressure are found bv a further develop- 
ment of formulae. — Dr. A. Russell : The electrostatic 
problem of a conducting sphere in a spherical cavity. 
The author gives formulae by means of which the 
capacity, the electric force between the spheres, and 
the maximum electric stress on the dielectric between 
them can be readily computed in all cases to any 
required degree of accuracy. The solutions of these 
problems are required when determining the ratio of 
the measure of the electrostatic to the electro- 
magnetic unit of charge ^ by means of a spherical 
condenser for ‘ the calibration of a spherical 

condenser of Variable capacity, for the calibra- 
tion of a high-tension voltmeter, and ^ for the 
determination of the electric strengths of insulating 
materials. — Prof. G. N. Watson : The zeros of Bessel 
functions. The paper contains a staternent and discus- 
.jision of some general theorems concerning the zeros of 
I^ssei functions; the theorems are true for functions 
of any order, and, unlike results previously known, 
are of particular interest in the case of functions of 
high order. It appe.ars that comparatively general con- 
siderations of a non-arithmetical type yield fairly pre- 
cise infbrmation concerning the position and numbers 
of the zeros of the Bessel functions of the first kind. 
It is doubtful whether results of this character could 
be obtained without making use of the method of 
steepest descen-ts which has been prominent in various 
recent investigations. 

Aristotelian Society, December 3. — Dr. H. Wifdon 
Carr, president, in the chair .-yF. C. Bartlett : The de- 
velopment of, criticism. An attempt to trace broadly 
the development of criticism reveals four main stages — 
the simply appreciative, the conventional, the rational, 
and the intuitional. At the first, criticism is the imme- 
diate outcome of the feeling accompanying ease or 
hesitation of reaction; at the second, a situation or 
object is criticised by virtue of its relation to a mass of 
preoe^ng experience, the latt^ remaining relatively 
vague apd unanalys^ ; at the third, definite rules of 
briticism are developed ; at the fourth, the verdict passed 
is regarded as the outcome, on ■trae hand, of the pecu- 
liar natiifre of the, object, and, on the other, of the 
relation of the object to the critic. Affective factors 
p!ay a dominant part throughout in the production of 
criticism,, while the direction of development is deter- 
mine by a persistent “effort after meaning.” 

Mathematical Society, December 6. — ^Prof. H. Hilton, 
vice-president, in the chair. — Col. R. L, Hlpplsley ; A 
new method of describing a three-bar curve.— -O. 
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l%lipe : Proof of the primaMty pf N 
Messrs. Hardy NewTa«iber|aixtH|Pmm 9 . 
rr^r V. H. Rao ; The curves whi^ lie* dn thsi qwj^tic ’i 
yiirface in space of four dimewsioas, ahd .cwrrei- 
spogding curves on the cubic surfs^ and the* ^af^c 
^th a double’ conic. — Prof. W. H. Yoiing^jt ,,(i) Thd^ 
connection between Legendre series and Fourier aeries- 
(2) Series of Bessel functions. 

Paris. 

Academy Seieiices,ij^November 26.— M. Camille Jor- 
dan in the chair. — G. Humbert ; The development of 
irrational quadratics in a Stephen . Smith continued 
fraction. — Le Cbateller and B. Bogitcb : Silica bricks 
were prepared with different proportions of large quartz 
grains (4 mm.), and fine (o r mm.) or alternatively 
impalpable (0*01 mm.) quartz powder. The resistance 
to crushing, of the silica bricks was determined at 
1600® C., and cold. The substitution of fine quartz ^or 
impalpable reduced the strength' at- i6Po® 'C. in a very 
marked manner; 75 per cent, of quartz grog to 25 per 
cent, impalpable quartz pfpwder, with 2 per cent, of 
lime as cement, gave the best ‘ results. The crushing 
resistances of silica bricks, measured Cold, do not iieces- 
sarilv coftt^pond with the resistances measured at j 
1600^ C.— Perrter : The excl^nges of fauna between 
the sea and fresh water and the consequences from the 
point of view of sexuality. — E. L. Bsuvicr : The dis- I 
tributibn of fresh-water crabs of the family of the 
Pdtamonidse. — C. Gutebard; The' C networks such that 
the Laplace elation which corresponds with^them is in- 
tegrabbf. — P.' Humbert : Expression of the Legendre func- 
tion of the second species. — F. Ventre ; Theorem on roiling 
loads^ — Mite. Y. Dehbme ; The microscopic constitution of 
the skeleton ■ of tlie Stromatoporidae. — . Ffcytund. > The 
parthenogenetic reprodiiotion of Otiorhynchus sulcaius. 
— A'. Vemes^ The precipitation 6f colloidal ferric 
hydr<«ide by humarv serum, normal or syphHitic. If 
human .serum is added in gradually decreasing quanti- 
ties to the same amount of colloidal, ferric hydroxide, 
with subsequent digestion at 37® C., at first there is 
no flocculation, then for a certain concentration ol the 
serum there is complete flocculation. The phenomenon* 
is periodic, decre.asing amounts of serum giving alter- 
nately flocculation and no flocculation.. With syphili- 
tic serum the results are different^ and it is possible to 
prepare a fine, suspension ol a determined stulMlrt3r 
which will flocculate with a certain auaount of syphilitic 
serum, but will not flocculate with the* sanie> 
.'iniount of normal serum. — ^T. Dusuing : The pubUeation. 
^of .MM. Hertz-Boyer and Scheikevitch concerning' the 
rMe of 'bone in osteogenesis: in the aduh; the relations 
of osteogenesis wdth*' infection, and the corresponding 
.npplic^tions. 

‘ ^ BOOKS RECEIVED . . ' ^ 

My Four Years in GermanVi By J.^ W. Gerard. 
Pp. xiv+320. (London : H odder and Stoughton.-) 
7s, 6d. net. 

II nostro Soldato. Saggt di Psicoldgifl.-Militare. By 
A. GenvelH. Pp^- Jlii-+-339. (Milano: FratelK Treves.) 

Report on Agricultural Damage' by- Vernrin and: Birds 
hi the Counties of Norfolk and- Oxfordshire in xqifi. 
By R. T. Gunther^ I^p.! 92. (London: Oxfdh^.UnL 
versity Pressi.) 2s. 6di net.'. ■ J- 

biARY^lBP ^eiETmk; 

PttCEMHEirv xq, 

Roval Socikty, ftt '4.3a, — The Fortnaiion toft KUritM from. Nitratci^ in 
Aqumub 5^1ution by the Action x>f SunliEhc and the AfluimilatiOn vof llpe 
Nitrites by Green i.«av«i in StmKeht : Mooroi*^TH^\Traii^^ 

fiibm;Il6etrf>caffnau Flint Irnolemente to the T<eestt!hrahliped latplenieniii 
of River»terraoeGrave1ft: f.. R. Motn, 

Lihukan S 0CIEW9 ar 5 .— wirh a Stony Fndocarp and thf^r 
atiaaiAen: A. W# HilL— Eaperlmema in VhmmMt 
evidence of Menders Law : Mrs* R* HaiaTheoies^t 
KqtAV Sbenmr on Aers, at 4.ia-^TIie Tfiiide<^ India tiiA 
, FrMMt/ and Italy; IX T. Chadwick* *** M." \ 
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Optical ^ct£TV, at 8.— Propot^ Stan^id and 

Convention; I. W; Fmnchi-r-Optioal iH^omenckitum tiand^^SytnhplipiTi : 
T. Smith. ■ ^ 

InstitutioNvOf Electrical Enoinerrs, at 6.-~DIsc^sion bii'thh Metric 
System. Introductory Papers by L. B. Atkinson and A. J. 9 tub^; *; . > 
RR/DAV^ Dscrmbbr 14. ^ ^ 

Royal Astronomical Socibtv, at 5.— (t) The DeWmtnai(lDi^'-^'Pboto- 
graphlc Magnitudes. 11 *'; (2) Prof. Sampson's Note on , the St^Ulhem 
Magnitude Distribution: J. Halm. — The Classiiication of ' Lbr^<jPerlDd 
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jl^^^^*^^^fyLQ§mmiOBLBM. 

The C'auses of Twf^^^b'sts', together with Some 
Account of the Prevalence and Distribution of 
the Disease. By Dr. Cobbett. (Cam- 

bridge Public Health Beries.) Pp. xvi + 707. 
(Cambridge : At the tJniversity Press, 1917.) 
Price 215 . net. 

'"T^HE physician, the teachej^ the administrator, 
J- or the member of the Public Health and 
Hygiene Committee, though he has had at his 
disposal innumerable text-booWs, papers, pam- 
phlets, reports of Commissions, Blue Books, and 
the like, has up to the present had accesi|^ to no 
well-digested account of the cause, course, and 
prevention of tuljerculosis, a subject of vital im- 
portance to the community. 

In writing a logical and well-balanced account of 
the observations and opinions of others, vitalised 
by an interweaving of the results of his own wide 
reading and personal investigation. Dr. Cobbett 
has done much to fill this gap. 

After serving as one of the scientific investi- 
gators to the Royal Commission on Tuber- 
culosis, Dr. Cobbett evidently extended his experi- 
ence of the pathology of tubercular phthisis in a 
large industrial cen^e. Sheffield, where this occu- 
pational disease is one of fhe main factors in the 
morbidity and iportality bill of the town. He had 
thus an almost unique training, of which we now 
reap the fruits. His experience of experinjental 
work and its pitfalls, and his acquaintance with the 
difficulties that face the practical sanitarian and 
those who are engaged in the treatment of tuber- 
culous patients, enable him to bring to bear a keen 
critical faculty on the experience and experiments 
of other investigators, with the result that the 
work now before us may be looked upon as a 
“ classic,” and one that for years to come will, 
probably, remain the reference-book for those in- 
terested in tuberculosis. 

The first three chapters, dealing with the incir 
dence, the mean annual mortality, and the decline 
in mortality from tuberculosis, have already been 
dealt with by Dr. ‘Cobbett in a miseries of lectures. 
For the public health authority and the slum 
reformer this section — forty-five pages only— will 
be invaluable. . .. 

After brief notes on^Hhe etiology of tuberculosis 
nnd on the discovery the tubercle bacillus, the 
investigations of tite Royal Commission on Tuber- 
culosis, of Weber and his colleagues at the Kaiser- 
liche Gesundheitsamt in Germany, of the Bureau 
of Animal Industry in the United States, and of 
French, Be^ian, and Dutch workers is subjected 
to critical examination and *most impdrtial 
summarisation. The evidence of infection and of 
the importance of '* massive ” |nllctiDn in the 
production of.diseasei the mass varying with 
different species of animg^s and the 

naturalised in the human ‘ subject ; %ovine,' 
naturalised ih the bovine animal|ifahd«dvian, the 
form of bacillus naturalised in, aind '.s|!^lHany tnfiWf* ; 
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• dealt . ;^with, first 

. teldtiph to tuberculosis as it occursvin iiwirk>u§^ 
ahln^^, and then in relation to- the ' production 
v^nd spread of the disease from these . antaialf to 
man. After a discussion of the po^ls • bf 
entrance of the infective material, c^e of the 
most closely reasoned sections of the book, 
interesting observations as to the infectivity of. 
the different types of tubercle bacilli op thC' 
various animals, (a) naturally, (b) as the result 
of experiment, are recorded. From these it is 
evident that many animals which, owing to their 
conditions of life, appear to de exempt from 
** spontaneous ” tuberculosis are comparatively 
easily infected ” experimentally.” Spontaneous 
•tuberculous infection of the guinea-pig is so rare 
as to be almost non-existent, but to infection by 
bacilli of both human and bovine type it is 
extremely susceptible ; whilst the carif which 
appears to be specially susceptible to infection by 
the ” bovine ” tubercle bacillus, appears to be 
far more refractory to the ” human type ” of 
bacillus. 

As the result of the combined experience of the. 
workers dealt with in this book, it is laid down 
that the tubercle bacillus of bovine type is present 
in, and the cause of, the lesions of the ox, p^, 
goat, sheep, horse, camel, cat, dog, monkey, and 
man, in whom, in addition to oi^inary type of 
. bovine bacillus, a ifiodified form i's found iyypascs 
- of lupus. The avian type of bacillus, founc^^ci- 
ally in domesticated birds, has also been demon- 
strated in the rabbit and pig, and in rats and 
mice coming in contact with these birds. That 
it plays little, and certainly no important, part in 
the production of human tuberculosis is generally 
accepted. The ” human type ” of tubercle bacil- 
lus, in addition to bccurring in man, where it is 
found in the lung and in a modified form in cases 
of lupus, occurs in the dog, giving rise to about 
half the cases of tuberculosis In that animal, and 
in the localised glandular tuberculosis of the pig. 
It has also been found in captive monkeys., ij||ir' 
caged , parrots, and in certain mammals--a^? 
lope, elisphent,' and lion — ^kept in- captivity. • 

? Dr. Cobbett, in his earlier chapters, maintl^ins 
that th^ human type of tubercle bacillus is lYspon- 
gible for 94 per cent, of the fatal, ms^Iy pulmo- 
nary, cases of tuberculosis in man, th^feihaiiiin^ 
6 per jcent. being caused bv the bovine' bacillus. ’ 
(In an appendix, as. the result of th^r eonsideratk;|^;^ 
of more recent investigation on tuberculosis ' 6f 
bones |^d glands, there is evidence ' 6f ‘ modifi- 
cation W this opinion.) Of the n<m-fatal cases of 
tuberculosis, however, the bgvtnc ba^llluiS is 
responsible for a much larger* prop<^on — -about 
50 per cent; Infection with the bovine bacillus is 
commonest in infancy, uncommon, after, five years 
.of age, and rare in adult life. It is associated 
specially with tuberculosis of the .^mentary 
tract and i the associated glands, but bovine 
bacUli hayo undoubtedly been isolated from a 
numl^r of cp|es of pulmonary tuberculosis. Th 
Seotfiiod, • and esp^iiuly in Edinburgh, the 
Itoyihe Bactllus appears ^ more important 
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•part than it does elsewhere in Great Britain or 
abroad, and the differences bf opinion that from 
the first existed between Koch and those Scottish 
investig||ftors whose material was obtained in 
Edinburgh are thus, in all probability, accounted 
for. This js a matter of g^reat importance and 
continues to receive attention. 

Dr. Cobbett, in summing- up, contends that 
the ‘ ‘ bovine bacillus ’ ’ is less virulent than the 
" human bacillus for man, man in this respect 
differing from all other animals, “ for, with the 
exception of the apes and monkeys, which are 
equally susceptible, and the dog, which is equally 
resistant to either type, all other species, so far as 
is known, are more severely affected with the 
bovine than with the human bacillus.” 

Finally, Dr. Cobbett concludes (i) that the 
importance of tuberculosis is not to be measured 
only by Hhe deaths caused^above 50,000 per 
annum in England and Wales alone, mostly ” in 
the prime of life or only a little earlier ” — but 
that, ” in addition to these deaths, tuberculosis 
produces a great number of cripples " ; (2.) that 
during the last fifty years “the number of 
deaths caused each year by tuberculosis has 
diminished steadily and substantially, and the 
ratio of deaths to population has fallen by more 
than 50 per cent.,” that it is still declining rapidly 
and at an ever-increasing velocity.” 

In l^aries of appendices a number of interest- 
ing diPlils concerning recent investigations are 
given. Of these one of the most important is the 
persistence of tubercle bacilli of human type in 
the tubules of the cow's udder once it has made 
its way, and gained a footing, there. This, with an 
account of the general dissemination of tubercle 
bacilli after subcutaneous injection. Indicates the 
danger involved in the attempt to immunise milch 
cows against tuberculosis with living tubercle 
bacilli. A brief account of the later studies of the 
types of tubercle bacilli found in the lesions of 
b(Mic and joint tuberculosis, by which Dr. Cob- 
bett has been led to the conclusion that the per- 
centage of bovine infections is considerably 
greater than set out earlier in the book, the per- 
centage of bovine infections in England being * 
14*7 and in Scotland 29*6, is of considerable 
interest in tiliat here we have a key to the value of. 
the work before us — the extreme impartiality and 
open-mindedne^ of the author. ' 

All who are interested in tuberculosis will be 
well repaid by a careful study^^not merely a per- 
usal — of this interesting work, a study r^dered 
far easier by the numerous excellent phot^raphs 
illustrating points to which the author Wishes to 
djrect special attention. 

* 

MATHEMATICAL PUZZLES. 

^ Amusements in Mathematics. -^By H. E.'^i^udeney. , 
Pp. viii^258. (London : T. Nelson and Sons, ' 
Ltd.) Price 35. 6d. net, t 

M r. DUDENEY is famous * as & com- 
poser of puzzles of a semi-miathematical 
character, and for some years questions by 
2512? VOL. fOOj ‘ 


him bf this kind have appeare<|^ regularly 
in several English periodicals. He has now- 
collected a large number of them, added a 
few new ones, and published the whole in book- 
form classified under various heads. The ques- 
tions, more than four hundred in number, rai^e 
over so wide a field that it is difficult to describe 
them succinctly, but usually they consist of brief 
statements, put in a picturesque form, of problems 
that might conceivably occur. Of these conun- 
drums, some are variations of familiar puzzles, 
others are new, some are easy, others difficult, 
but, broadly speaking, all are interesting, and 
none can be answered without care and thought. 
In a few cases the point of the problem depends 
on the wording — a device open to criticism, though 
one which, in his preface, Mr, Dudeney explicitly 
defends. The solutions are given separately in 
the latter part of the book, and no one acquainted, 
with Mr. Dudeney 's reputation will need the assur- 
ance that they are ingenious and suggestive. 

The author — ^wisely for his purpose — generally 
avoids lengthy discussions, but the permanent 
value of the work would have been increased had 
references to authorities who had treated ques- 
tions analogous to those submitted been given 
more freely. For instance, the problem of arrang- 
ing the twelve members of a bridge club for eleven 
days so that no two members play tt^ether as 
partners more than once and each member meets 
every other member as opponent twice is pro- 
pounded, and Mr. Dudeney giv'es the bare answer j 
but there is no reference to Moore’s paper of 1896 
where^he question for 4m players is discussed and 
the theory set out. Again, one “compass” con- 
struction is proposed, and the solution of the par- 
ticular question is given ; but a reference to 
Mascheroni’s work of 1795 would have shown 
that there is a theory of the subject and put the 
reader on the track of scores of similar problems. 

Interspersed in the text are some scholia on 
problems of particular types, with notes of 
methods for attacking them. These seem to us 
the most valuable part of the book, for collections 
of miscellaneous questions, once read, are not 
often looked at again ; but comments on methods 
of solution and the past history of problems are 
of permanent interest. We should have liked to 
see further discussions of this kind^ but with such 
a feast spread before us it would be ungracious to 
'complain that more has not been given. In one 
of these scholia there ai#f diagrams of some 
European labyrinths : Mr. B^deney says he does 
not know of any instance such a figure 
in an English church, so it may be pointed out 
that there is one, outlined in marble, on the floor 
of Ely Cathedral — ^probably it had not been laid 
down in 1858, when Trollope lyrote his standard 
account of the subject. In the notes on magic 
squares there is mention of a transerial or doubly 
magic square 0^ the eighth order, and it might well 
have been added that simHar squares :of higher 
Orders are also known the formation of such 
squares is, however, a diffi<kdt problem and not 
to be recmfiimeidiled^^^ to hpn-mathematical reaiders. 
In another “^holium the digital treatment { Of 
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certain number-problems is discussed ; we jgfather 
that this ajpplication is original on Mr. Dudeney’s 
part. Digital properties are but little known to 
mathematicians, and we hope his example may 
serve to direct attention to the method : it was 
freely used by Bidder, the calculating prodigy, and 
in a certaip class of arithmetical problems is of 
great assistance. 

This notice will indicate generally the lines on 
which the book is written, and on the whole we 
should say that it is the best miscellaneous col- 
lection of the kind with which we are acquainted. 
The book is profusely illustrated, a marvel of con- 
densation and cheapness, and singularly free from 
ambiguities and slips. It would be difficult to 
find a more attractive present for a schoolboy who 
is interested (as most schoolboys are) in such 
problems, for wherever he opens it he will find 
some amusing puzzle which will tax, and in ^any 
cases overtax, his ingenuity. 


FOSSIL BOTANY. 

Fossil Plants: a Text-book for Students of 
Botany and Geology. Vol. iii. , Pteridospermeae, 
Cycadofilices, Cordaitales, Cycadophyta. By 
Prof. A. C. Seward. Pp. xviii + 656. (Cam- 
bridge : At the University Press, 1917.) Price 
18.V. net. 

TN the present instalment of Prof. Seward’s 
A well-known text-book on fossil plants the 
interest of the subject may rightly be said to 
culminate. For this volume deals exclusively 
with the groups of fossil gymnospermous plants, 
and here between its covers the reader will find 
spread out for the first time in full and proper 
perspective the significant discoveries and results 
of the last fifteen years. The fossil Gymnosperms 
include the great central groups of seed-plants, 
and of these one-third of the bo, ok is devoted to a 
copsideration of the Pteridosperms and their 
attendant Cycadofilices, another to the Cycado- 
phyta, whilst the rest is divided between the 
Cordaiteae and a long chapter on fossil seeds. 
This last feature is a most useful digest of a 
complicated mass of literature, and is -a service 
that will be generally appreciated. 

Modern advance, particularly as to the status 
of the Pteridosperms and the Bennettitales 
(Cycadophyta), has depended primarily on the 
study of petrifactions derived from Britain, 
France, and North Apaerica, whilst the knowledge 
thus obtained has beftn reinforced and extended 
by a critical consideration of impressions from 
which is gained a sort of twilight picture of these 
ancient vegetations. Prof. Seward possesses the 
indispensable qualification in the writer of a book 
like the present of a practical familiarity in 
handling both these sources of information-— 
petrifactions and impressions — ^and when, in addi- 
tion, the task is performed with such evident 
sobriety and good judgment,, the result is a book, 
of the greatest permanent value. It should he 
added that never before hks the fubjectrinatter of 
fossil botany received such full aiid connected 
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treatment, nor could the marshalling of the facts 
be bettered. 

In the treatment of his subject-matter the 
author, in large degree, lets the facts tell their 
own story. Whilst the theories of fossil l^tanists 
are adequately displayed, the author resists all 
temptations to speculate in the field of plant 
phylogeny. Nevertheless, apart from his own rele- 
vant researches, a good deal of unpublished matter 
is brought into this book, especially minor points 
collected from all quarters, each by itself, perhaps, 
insufficient to justify separate publication, yet in 
the aggregate appropriately included in a book 
like this. 

Turning over the pages of this book, it is 
remarkable how large a share in the establishment 
of fossil botany has been taken by this country. 

I Following the older period of description under 
[ Williamson came a newer epoch of ofitical re- 
description, with correlations of members pre- 
viously scattered. With the momentary exhaus- 
tion of the English coal -balls of Palaeozoic age, 
the interest passed to the Bennettitales from the 
American Jurassic rocks, once more to cross 
the Atlantic to Scotland, where new forms of 
great antiquity and interest are now coming to 
light. It is to be expected later on that a more 
intensive and scientific exploitation of our own 
and the world’s coal resources will continue to 
produce a harvest of fossil plants rich enough 
to give full occupation to palseobotanists^4ind at 
the same time still further to elucidate the scheme 
of evolution of the vegetable kingdom. 

In conclusion it is fitting to mention that this 
volume is dedicated by Prof. Seward to the 
memory of the late Prof. C. R. Zeiller, who for 
so many years was attached to the Ecole des 
Mines at Paris. Zeiller appealed to workers in 
this country not only by reason of his lofty charac- 
ter and eminence as a. fossil botanist, but particu- 
larly because he, more than any other, established 
and promoted cordial solidarity between the ranks 
of fossil botanists on either side of the Channel., It 
is largely on this account that the recent severe 
and deplorable losses which the fraternity^ of 
palaeobotanists has suffered in France (including, 
in addition to Zeiller himself, Lignier, Grand’Eury, 
and the elder Bertrand) have evoked in this country 
a wide and sympathetic response which only the 
loSs of personal friends can arouse. 

OUR BOOKSHELF, 

With :\yihe French Flying Corps. By C. 'D. 

Winslow. Pp. 190. (London : Cons^^ble and 

Co., Ltd,, 1917.) Price $s. 6 d. net. 

This short volume contains the experiences of an 
American volunteer who joined the French Flying 
Service, and gives a brief account of the various 
steps of his training. The book can in no sense 
be called a scientific work ; indeed, the use of 
technical terms is very loose, as, for instance, the 
definitions of angle of attack and angle of in- 
cidence given on D. 30. Statements such as that 
on p. 26 to the effect that ** when two aeroplanes 
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are too near each other the suction of their pro- 
pellers pulls them together, and they become un- 
controllable," would certainly not command scien- 
tific justification. This technical inaccuracy does 
not detract from the interest of the book as a 
record of the actual experiences of an aviator 
during training and in flying over the enemy’s 
lines. The greater part of the volume consists of 
such experiences and forms interesting reading. It 
is well that those who labour in the aeronautical 
world at home should have some idea of the actual 
fighting conditions at the Front, and the volume 
before us gives a very good account of the im- 
pressions of a pilot engaged in this thrilling phase 
of modern warfare. A detailed knowledge of the 
principles of flight is by no means necessary to 
enable a man to become an expert pilot, any more 
than a detailed knowledge of engineering is neces- 
sary to enable a man to ride a bicycle or drive 
a car. 

The volume is essentially descriptive and non- 
technical, but it is, nevertheless, interesting to the 
scientific worker who wishes to obtain a mental 
picture of the actual conditions under which our 
airmen work, and of the wonderful part played 
by the aeroplane in modern warfare. 

The Born Fool, By J. W. Byrd. Pp. 316. 

(London : Chatto and Windus, 1917*) Price 

6s. net. 

This is the record, in considerable detail, of the 
childhood and adolescence of an engineer and 
geologist who, born and moving in middle-class 
circles, convinces himself that it is his duty, on 
purely altruistic grounds, to marry a woman not 
only of lower social and intellectual status than 
himself, but also appreciably older. In parts the 
story is excellent (if this recalls the curate’s egg, 
absit omen)y .and, despite .some few naivetes and 
trivialitie.s— slight blemishes inseparable, perhaps, 
from the maiden production of any 'author — it is 
a very interesting study, abounding, in natural 
touches and realistic incidents. 

The atmosphere of the tale is to a large extent 
engineering and geological. Tfle hero, at the age 
of twenty-one or thereabouts, becomes a fellow 
of the Geological “Institute,’’ in consequence of 
a thesis of extraordinary merit and a dLscovery of 
unique importance. He also acts as resident 
engineer on water-supply undertakings of some 
magnitude. Precocity of this kind is, of course, 
not unusual in the realm of fiction. At the same 
time, the book envisages certain sociological, 
sexual, and religious problems in a way which 
will appeal to thoughtful minds, so that there is 
a wide and varied range of interest for many 
readers. 


has been introduced in the Appendix. The results 
of typical analyses obtained in the laboratories- of 
the authors occupy eleven pages, and will prove 
useful to analysts and othbrs for reference and 
guidance ; the list of important works of reference 
provided will also be equally .serviceable. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible lor 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous comniunicalions.] 


Ramsay Memorial Fund. 

We are asking the hospitality of your columns to 
enable us to report the progress of tin; Ramsay Memo- 
rial Fund, which was instituted just a year ago with 
the object of raising a sum of 1(K),ooo1. as a suitable 
memorial to the late Prof. Sir Willi.um Ramsay. Tht; 
fund has now reached a sum of just above 30,000/. 
The latest and most important donation to the fund 
has been a sum of 5000Z., contributed by Mrs. Wharrie. 
It may be remembered that Messrs. Brunner, Mond 
and Co. have promi.sed a similar sum of 5000!. The 
honorary treasurers have received a large number of 
other sums, ranging from loool, to one guinea. From 
this it will b<; seen that the Ramsay Memorial Fund 
has now passed its experimental stage, and is making 
good progress towards the sum which the committee 
aim at raising. The Executive Committee are confi- 
dent that with the assistance of the large number of 
co-operating committees which have been formed _ in 
all parts of the Briti.sh Empire and many foreign 
countries they. will be successful in completing the fund 
of ioo,oool., but in order that this may be the case 
they must appeal to the generosity of the public for 
further donations, large and small. They hope that 
the generous exampk; of Mrs. Wharrie and of Messrs. 
Brunner, Mond and Co. will be followed by others, but 
they will also greatly welcome gifts of any amount 
ranging from one guinea upwards. 

The fund of ioo,oool., when raised,- will be devoted 
to two objects of great national importance : the estab- 
lishment of Ramsay Memorial fellowships for research 
in chemical problems as applied to industry, and the 
foundation of a memorial laboratory of engineering 
chemistry. Those who contribute to the Ramsay 
Memorial Fund are contributing in the most definite 
and direct way to the national prosperity after the war, 
in which the advancement of science must play an 
increasingly important part. Donations should be sent 
to the joint honorary treasurers, Ramsay Memorial 
Fund, University College, London, Gower Street, 
W.C.j. 


Rayleigh, 

Chairman of the General Committee. 

j Hugh Bell, 

Chairman of the Executive Committee.. 
Glenconnbr, 

J. N. Collie, 

Honorary Treasurers, 


Quantitative Chemical Analysis. Adapted for Use 
in the Laboratories of Colleges and ,TedinicaI 
Institutes. By Dr. F. Clowes and J. B. Cole- 
man. Eleventh edition. Pp. xxiv+580. (Lon- 
don: J. and A. Church|U, 1918.1 Price 12^. 6d. 
‘ net. , • 

edition of this well-known work of 
refftireppe has been carefully revised and new miatter 
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The Beginnings of Poreelahi in Ohina. 

In the review of our publication by Dr. J. W. Mellbr 
(Natuiw, October 4, n. 88) there is a misunderstanding 
which we feel should not be allowed to pass in the 
interest of your readers. Dr. Mellor states that we 
regard the so-called Han pottet^ as jporcelanous, and 
as the forerunner of true porcelain. Such a statement 
has never been made; we always held, and still hold, 
that Han pottery is nothing but a oommon stoneware. 
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'I'he pottery newly discovered in Shensi, and forming 
the subject of our investigation, is a distinct group, 
which, as maintained repeatedly, was not turned out 
under the Han, but long afterwards, at the end of 
the third century a.d. In its form and design it is a 
direct descendant of Han pottery, but its glaze, as 
proved by analysis, is porcelanous. For this reason 
it has been styled “ Han porcelanous pottery.” 

Dr. Mellor mentions only the analysis of the green- 
blazed Han pottery, which has no connection w'hateyer 
with the porcelanous material analysed. The body of 
this Han fragment is a coarse red earthenware, which 
can in no sense be considered porcelanous. Certainly 
the porcelanous body analysed does not appear porce- 
lanous to casual inspection. The true character of the 
ware appears only when a slide is prepared and 
examined under a petrographic microscope,, when the 
porcelanous character becomes so strongly evident that 
mistake is impossible. The frothiness of the body 
which masks its porcelanous features from macro- 
scopic observation is also plainly visible in the slide. 

We are not at all interested in the philological inter- 
pretations of the Chinese term ls*e. Our identification 
of this new pottery with the early ls‘e of Chinese 
records rests solely on archaiological arguments, not 
on any philological considerations. 

B. Caufer. 

H. W. Nichols. 

Field Museum, Chicago, November 8. 

I AGREE with most of what I have read in Messrs. 
Laufer and Nichols’s work which made any impression 
on my mind, and I also agree likewise with what is 
said in the above letter. I except the impression con- 
veyed by the title, and in some parts of the text of the 
<'xcellent brochure, as well as in the present letter, 
namely, that the Han pottery (body and* glaze) referred 
to can be called porcelanous or the froth of porcelain. 
As they say, it is stoneware — and is not a particularly 
good variety at that. If Messrs. Laufer and Nichols 
will apply the petrological test to a good class of ” acid 
brick,” such as is used in the Glover’s tower of a 
sulphuric acid works, they will find just as much, 
or even more, ground for stating that these bricks are 
porcelainic. I have compared the two bodies and would 
vote in favour of the bricks. Similar remarks would 
also apply to ancient and modern ware made from the 
so-called vitreous clays when fired, for they, too, have 
a similar character, and many have a similar chemical 
composition. Ware like the so-called Bdttcher, or Bott- 
ger, “porcelain” should not be called porcelainic— ex- 
cepting, perhaps, as a “registered trade mark” or in 
inetaphor. Nor is it any real contribution to history 
to call it the precursor of porcelain in Europe when we 
recall that numerous analogous cases must have been 
in the alchemist’s hands centuries before Bottger’s 
lime. The analogy is surely valid also in China. 

In my comments I tried to convey the impression 
that Messrs. Laufer and Nichols’s suggestion was not 
in accord with the technical concept of porcelain in our 
country, but I can quite understand Jhat the^ may be ■ 
working with another concept of porcelain which 
enables them to apply the term as an adjective to the ! 
pottery in question. It would be better if these points 
were threshed out before a technical society, since this 
IS scarcely the place to make an attempt to develop a 
^andard definition of porcelain uniformly acceptable. 
The main discussion would, I take it, work round the 
body — the glaze se would give less trouble. 

Nearly all beginnings are obscure, and Messrs. 
Laufer and Nichols ha.ve made a meritorious contribu- 
tion to the subject which in the ptat few months I have 
strongly recommended to many students. 

, J. W. Mellor. 

Stoke-on-Trent, December 6. 

NO. 2512, VOL. too] 


MAGNETIC AND ELECTRICAL 
OBSERVATIONS AT SEA.^ 

, ''F'HE handsome volume before us is priheip^ 

I concerned with the magnetic and ’'electrical 
j observations made at sea by the Galilee (1905-8) 

I and the Carnegie (1909-16). It also includes some 
; observations made on shore in connection ‘with the 
i cruises of the two vessels. Some of the contents 
j appeal only to a narrow circle, but much is of 
j gfeneral interest. Thus we have the “ charter 
I party ” by which Mr. Matthew Turner, managing 
; owner of the brigantine Galilee, of the net ton- 
; nage of 328, contracted to maintain the vessel , 
i tight, staunch, sound, strong, and seaworthy with 
a sailing master, two mates, six seamen, and two 
cooks. Then we have the instructions issued by 
the director of the Department of Terrestrial 
Magnetism to the master before each cruise, the 
report of the master, the daily log, and particulars’ : 

' of all the instruments on board. The parts of 
: most general interest are the descriptions oF 
i observational instruments copiously illustrated in;; 
the plates, the reduction formulae, the tables of ; 
observational results,, including the graphical ! 
illustration on pp. 434—29 of the errors in current ' 
magnetic charts, and the discussion of the electri- 
cal observations. A certain amount of the mate- 
rial has already appeared in a less complete form 
in earlier publications, but the present volume 
collects everything together and shows the gradual 
development of ideas. 

The portions of the volume relating to the Gali- 
lee and the Carnegie magnetic observations are 
indexed separately, and there is a third index for 
the electrical observations, so that the volume is 
practically in three parts. The Galilee seems to-i 
have been an excellent sailing vessel, and as suit^ 
able a one for magnetic observations as could have 
been hired in 1905. But, like any ordinary vessel, 
she had a magnetic field of her own, the elimi- 
nation of which required frequent “ swingings ' 

I of the ship and all the elaborate procedure which 
! renders magnetic work at sea so burdensome. 
With the experience they gradually acquired, Dr. 
Bauer and his coadjutors gradually saw their way 
to the construction of a ship practically free from 
iron. Plans were prepared in 1908 by Mr. Gridow, 
of New York. The keel was laid in February, 
1909. In June, 1909, the Carnegie was duly 
launched and christened, and on August 21 of the 
same year she entered on her trial cruise. With 
equipment she cost about 115,000 dollars. She is 
primarily a saifing vessel, but with auxiliary pro- 
pulsion. The motive power is derived from an 
internal-combustion engine of 150. horse-power, 
working with gas produced from anthracite coal. 
The engine itself is essentially bronze, but steel 
of a total weight under 600. IN. had to be used for 
certain parts. The Carnegie has been * ‘ swung ” 
on various occasions, but, to all intents and pur- 

1 Re*eapchai of the Department of Terrestnol Man:neti«m, Vol. lii., 

Ocean Maaneric Obeervationt, 1905-16. and Reports on Special Re* 
searcheia** Bv Ts. A-'-^Daner, Directon wUh the collaboration of W. J. 
Peters, J. A. Flemins, J* P. Ault, and W. F. G/Swann. Pp. 0+447, with 
05 plates and fijimres in the text. (Washington, D.C. : The Carnegie 
Institution of Washington, 1917.) ^ 
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poses, when proper care is exercised in stowing the 
cargo, she is non-magnetic. This enables obser- 
vations to be taken in less time and with higher 
accuracy than on the Galilee, Between them the 
Galilee and the Carnegie have traversed 224,000 
miles of ocean, and declination observations have 
been taken once for each 109 miles on the average, 
but, owing to the improved facilities, the average 
distance apart of the Carnegic*s stations has been 
less than half that of the Galilee's. 

The experience of sea conditions has led to 
modifications of the instruments available in 1905 
and to the development of new ones. Much work 
has been done with the Lloyd-Creak dip-circle, or, 



Fig. I. — The non>magnetic fhipi the Carnfgii\ 

as the present volume calls it, the ‘ ‘ sea dip-circle. ” 
This was devised by Capt. Creak as an improve- 
ment of the Fox circle. When provided with deflec- 
tion needles and weights, after the method devised 
for land circlcs^by Humphry.^ Lloyd, it' supplies the 
tot^l force as well as^the dip (I), and so indirectly 
the horizontal force^H). By adding a compass 
needle and a simple contrivance which enables the 
distahee of the deflecting iieedle to be varied, the 
Carnegie Institution has made, the instrument also 
give the declination (D), rendering it at the ‘same 
time more serviceable for' its c^iginal purpose, 
lie the dip-circle can supply values for D and 
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H, these are not quite so accurate as those given 
by special D and H instruments. The primary 
declination instrument as used on the Carnegie 
is a somewhat elaborate modification of the Ritchie 
liquid compass. For measuring H a new instru- 
ment termed a “ sea-deflector ” has been invented. 
It employs a deflection method analogous to that 
adopted with the ordinary land magnetometer. 
The deflected needle is the magnet system of a 
liquid compass; the deflecting magnet is hori- 
zontal, but with its centre in t^ same vertical as. 
the centre of the deflected needle. It is attached 
to a sighting arrangement. When the compass 
needle is sighted it is known that it and the deflect- 
ing magnet are at right angles 
to one another. If when this 
occurs n is the inclination of the 
compass needle to the magnetic 
meridian, 

H mC/sin u. 


where C may be regarded as a 
constant, . and m is the mag- 
*netic moment of the deflecting 
magnet. Allowance may be 
made for the variation of m 
with temperature ; and compari- 
sons made, when opportunity 
offers, with ordinary magneto- 
meters on land , supply the nece.s- 
sary information as to the 
decay - of m with time. Another 
new departure, known as the 
“marine earth-inductor,” is a 
form of dip-inductor suitable for 
use at sea. It has a moving- 
coil galvanometer, the sensibility 
of which with a scale distance 
of I metre is i mm. = io“® am- 
pere, the period being 2*4 seconds. 
An absolutely null method is not 
feasible, but this does not prove a 
serious drawback when care is 
taken to secure a nearly uniform 
speed of rotation of the coil. 
Under favourable conditions the 
inductor appears an instrument 
of higher precision than the dip- 
circle, but It requires at least two, 
and preferably four, observers. A 
guiding principle seems to have 
been to have at least t wo, ^ independent ways of 
measuring D, I,^and H, and to use the less exact 
instrument as a check on the more exact. 

The magnetic sea observations taken on each 
cruise are numbered and tabulated separately. 
Each table gives the date, the geographical co- 
ordinates, and die values of D, H, and I. Except 
in the case of the two last cruises of the Carnegie, 
the results for which appear only to be preliminary, 
the tables also include particulars of the hours of 
observation, the instruments used, the ship’s 
course, the angle of* roll, the state of the sea and 
the weather. Observations were often taken with 
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the ship rolling’ through 30®, and even at times much the same over the different oceans, the 
40® or more. ^ mean daily value being about 113 volts per metre. 

The magnetic obsen'^ations made on shore are There is a distinct diurnal variation, of the same 
discussed in separate tables, and there are exact general type as that for the year as a whole at 
descriptions of the stations occupied. Consider- * Kew, i.e. having two maxima and two minima, 

but the principal maximum occurs 
near midnight, i.e. two or three 
hours later than at Kew. The 
‘ average numbers of plus and 
minus ions per c.c. were respec- 
tiv^ely 804 and 677, numbers very 
similar to those encountered on 
land. The mean value found for 
; the mobility was i'3ocm./sec. for 
both plus and minus ions. The 
mean value found for the air-earth 
current was 9*5x10“^ E.S.U. 
The number of pairs of ions pro- 
duced per C.C. per second in a 
closed copper vessel shows little 
variation over the ocean whether 
’with locality, season of the year, 
or hour of the day. The mean 
found was 3’8. The average 
radium emanation contents in 
curies per cubic metre of air found 
over the Pacific and sub-Antarctic 
oceans were respectively* 3*3 x 
10-12 and 0*4 x lo-i®, the larger 
of these values being only some 4 per cent, of the 
average value over land. 



Fig# 2. — After observing-ciomc on the with sca-dcflcctor inside. 


able local disturbance was encountered in Madeira, 
the Bermudas, St. Helena, Mauritius, and 
especially in Iceland near Reykjavik. In such 
cases several adjacent sites were occupied. 


We learn that two more volumes, iv. and v. 


The part dealing with atmospheric electricity ' of the series, are to deal with later observational 
fx)ssesses many features of interest. Several new j results, secular change, and the reduction of all 
instruments are described, one 
for measuring potential gradient 
at sea. This was standardised 
by means of simultaneous ob- 
servations on shore when the Car- 
negie was in harbour. The elec- 
trical elements observed included 
the potential gradient, the con- 
ductivities arising from positive 
and negative ions, the number 
and mobility of positive and nega- 
tive ions, the air-earth current, 
the number of pairs of ions pro- 
duced, per c.c. per second in a 
closed copper vessel, and the 
radio-active contents of the air 
and of sea-water. Regular 
meteorological observations are 
also included. The results obj 
tained are numerous and are 
given in tables on pp. 403-5. The 
discussion of the results is accom- 
panied by much information as to 
the corresponding data obtained 
by previous observers on land and 
sea, and is practically equivalent to a text-book 
on atmospheric electricity. 

The conclusions drawn are summarised on 
p. 422, the following being perhaps the most 
interesting. The potential gradient seems to be 
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the results, both for land and sea, to a cosnmon 
epoch. It is hoped that complete world charts 
based on these observations may be constructed 
during 1918. 

C. Chrbe. 
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AGRICULTURAL EDUCATION AND 
RESEARCH IN THE UNITED STATES, 

TN the latest bulletin of the Carnegie Foundation 
for the Advancement of Teaiching* ^tan elaborate 
account is presented of the course of legislation 
in America which led to the foundation and en- 
dowment of the agricultural collies and experi- 
ment stations. The former are known as the 
“land-grant” colleges, and this publication ex-, 
plains how this name arose.. The foundation of 
,these colleges, of which each of the States 
in America possesses at least one, dates 
from 1862, when the Morrill Act of that year ap- 
propriated the proceeds of six and one-third million 
acres of public lands for the purpose of founding 
in each State of the Union a College of “ Agricul- 
ture and the Mechanic Arts.” For many years 
after their foundation the land-grant colleges did 
not confine, themselves to agriculture, and up to 
the close of the nineteenth century the number of 
students who graduated in agriculture was com- 
paratively small. 

, In 1890 further endowments were voted by 
Congress, which by annual increments finally 
reached 5000I. per annum for each State in the 
Union. Again, in 1907, the annual subvention to 
each State was raised to io,oool. per annum. In 
the meantime a step of great consequence was 
taken, one which has done much to stimulate 
agricultural education and research in the United 
States. This was the establishment of experiment 
stations in connection with the land-grant colleges 
as a result of the famous Hatch Act of 1887, which 
appropriated 3000/. per annum for each of these 
stations. By 1906, when an Act was passed raisr 
ing the appropriation for eabh station to 6000I., 
forty-eight of these stations had been established. 
Again, in 1914, further appropriations were voted 
for college “extension” work, beginning with 
2000I. for each State, to be followed by annual in- 
crements of indefinite amount until the aggregate 
appropriations for this purpose in the whole 
country should reach a sum of 8oo,oooZ. But stijl 
Congress was not satisfied. By an Act passed this 
year further appropriations were sanctioned for the 
furtherance of agricultural education, which by 
1926 will amount to 6oo,oooI; per annum. Ex- 
cluding the appropriatitms in aid of extension 
work, the aggregate Federal grants in aid of 
higher agricultural education and research are now 
1,175,000!. per annum. The individual States of the 
Union have also increased their aid pari passu, so 
that in 1915 the total income of the colleges and 
experiment stations had reached the astonishing 
figure of 7,20o,oool. The expenditure on higher 
agricultural education^and research in England and 
Wales has a sorry acpearance if contrasted with 
these remarkable fibres. The normal State ex- 
penditure per annum in England and Wales is 
about, 2o,oooI. for higher education and 35,000!. 

I Bu1l0tiQ Na JO, “ Fede al Aid for •Vocatloiial Education.’' By Dr. 

• Xaiid^ (Kew York City : Carnegie Foundation for the Adeancement 

■.-.S'--' ■ ’ ■ 
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for research, not much more than what one State 
in America receives for similar purposes. 

The author of the bulletin under notice expresses 
some alarm at the rapidity of recent developments. 
He appears to think that there is still too much 
fluidity of opinion in regard to the scope and 
methods of Vocational education, and that the 
money available will be squandered on unfruitful 
educational experiments. However that may oe, it 
is surely a healthy sign that public opinion, as re- 
flected by the Legislature, recognises the need for 
better scientific and technical training. 

It is somewhat remarkable to find that attention 
has been given to military training in the land- 
grant colleges ever since their foundation. Special 
officers are detailed to take charge of the instruc- 
tion in military subjects. 

A remarkable feature of the development of 
agricultural education in America is the sudden 
I leap upwards which the number of students of 
I agriculture has taken since 1906. In that year 
I the total number of students was nearly 3000; 
in 1914 the figure was nearly 15,000. The bulle- 
tin fails to give any satisfactory reason for the 
suddenness with which the change set in. We 
venture to suggest that the demand for higher 
education in agriculture may have been stimulated 
by the extensive programme of demonstration 
fields upon which many of the States have re- 
cently embarked. These demonstration fields are 
designed to provide object-lessons of improved 
practice, and the extent to which they have been 
scattered over the country far surpasses anything 
that has ever been attempted here. 

What is the lesson for this country from this 
record pf American experience and progress? 
Surely, that we, too, should have faith and the 
courage , to spend, especially on research. To 
begin with, some of the expenditure might be un- 
fruitful, but one of the main obstacles to progress 
in the past has been the failure of agricultural 
research to attract the best scientific talent, a 
failure in large part due to the fact that the study 
of the sciences bearing on agriculture offered no 
career. Even as matters stand, the salaries of 
the teaching and research posts are inadequate, 
and in view of the rising demand for scientific 
work in the industries generally, the inadequacy 
is becoming more acute. 

DR. A. M. W. DOWNING, F.R.S. 

D r. ARTHUR MATTHEW WELD DOWN- 
ING, whose death was announced in 
Nature of December 13, was born in Ireland on 
April 13, 1850, being the youngest son of the late 
Mr. A. M. Downing. He graduated at Trinity 
College, Dublin, where he gained the gold ittedal 
of his year in mathematics. He went soon after- 
wards to the Royal Observatory, Greenwich, 
where he was an assistant for twenty years. He 
was elected a fellow of the Royal Astronomical 
Society in 1875, and of the Royal Society in 1896. 
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He was secretary of the former swiety from i 
to 1892, and afterwards vice-president. He con- 
tributed seventy-five papers to it between 1877 
and 1910, which show the keen interest that he 
took in the improvement of the fundamental con- 
stants of astronomy. He revised Taylor’s Madras 
Catalogue and made systematic comparisons of 
the Star Catalogues of Greenwich, the Cape, 
Washington, Cordoba, Melbourne, Hong-Kong, 
etc., with the object of deriving their systematic 
errors. He discussed the measures of the planet- 
ary diameters, and investigated the errors of the 
tabular orbits of Juno and Flora. 

This work formed an admirable preparation for 
the post of superintendent of the Nautical 
Almanac Office, to which Dr. Downing was ap- 
pointed in 1892 on the retirement of Dr. Hind. 
He retained this post for eighteen years, retiring 
early in 1910. During his tenure of office the 
solar and planetary tables of Newcomb and Hill, 
replaced those of Le Verrier, the list of ephemeris 
stars was greatly enlarged, and Besselian co- 
ordinates were introduced into the eclipse and 
occultation sections, facilitating the accurate com- 
putation of the.se phenomena. The “ Lunar Dis- 
tance ” tables were dropped, as practically obso- 
lete in navigation, and their place was taken by 
the physical ephemerides of the sun, moon, and 
planets, the regular publication of which is a 
great convenience to observers. They were pre- 
viously contributed to the Monthly Notices by Mr. 
Marth, and have led to an increase of our know- 
ledge of the surface currents of Jupiter. Dr. 
Downing took part in the international confer- 
ence of directors of ephemerides which met at 
Paris in 1896 to endeavour to attain uniformity 
in the adoption of astronomical constants : its 
efforts were partly successful, agreement being 
reached on the questions of precession, nutation, 
aberration, and solar parallax. He was one of the 
founders of the British Astronomical Association 
in 1890, and was its .second president (1892-94). 
He took part in two of the eclipse expeditions 
organised by it — to Vadso, Lapland, in 1896, and 
to Pla.sencia, Spain, in 1900. 

Dr. Downing availed himself of the publication 
of the Cape Photographic Durchmusterung in 
1899 to investigate the distribution of stars south 
of the equator, for which complete homogeneous 
material had previously been lacking. He found 
that the galactic condensation of the faint stars 
was greater in the southern hemisphere than in 
the northern. In conjunction with Dr. Johnstone 
Stoney he calculated the perturbations of the 
Leonid meteors between 1866 and 1899. Their 
results were published too late to warn the public 
of the probable non-appearance of the shower in 
^®99> so that cohsiderable disapp>ointment was 
caused, though the result was really in accord 
with calculation. 

Dr. Downing spent the last few years in quiet 
retirement, owing to failing health. His tragically 
.sudden death bn December 8 resulted from angina 
pectoris. He leaves a widow and daughter. 

A. C. D., Crommelin. 
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NOTES. 

The death of Mrs. Garrett Anderson on December 
i8, at .eighty-one years of age, deprives the world of a 
pioneer whose persistent efforts opened to women the 
portals of institutions having the power to confer quali- 
fications to undertake medical practice. She was the 
first woman to secure a medical diploma in this coun- 
try, and she lived to see a steady stream of capable 
women enter the door which she was chiefly the means 
of opening. Mrs. Garrett Anderson was born in Lon- 
don in 1836, and in i860 began her medical studies 
With the view of obtaining an English qualification as 
a practitioner. No medical school, of the metropolis 
•would receive her as a student, and the Royal College 
of Surgeons, as well as the Royal College of Physicians, 
declined to .allow her to sit for their examinations. 
She obtained, however, private tuition in anatomy and 
surgery, and studied at the London Hospital as a 
nurse; and after completing her course, was able to 
establish her claim to be examined by the Society of 
Apothecaries, which was compelled by its charter to 
admit to examination all persons, irrespective of sex, 
who presentcfl themselves after passing through an 
approved cours<^ of study. She thus obtained the de- 
sired qualification of licentiate of the society, and began 
to practise medicine. In 1866 she opened a dispensary 
near Lisson Grove, Marylebone, and out of this under- 
taking grew the New Hospital for Women in the 
Euston Road, of which she remained senior physician 
until 1890. With Miss Jex-Blakc, Mrs. Garrett Ander- 
son endeavoured to induce the University of Edinburgh 
to grant medical degrees to women, but unsuccessfully. 
She went to France, however, and obtained the degree 
of doctor of medicine of the University of Paris in 
1870. The refusal of the northern University to admit 
women to its medical schools led to the establishment 
of the London School of Medicine for Women, and the 
.alliance of this school with the Royal Free Hospital 
completed the provision for teaching required by the 
General Medical Council. From its foundation in 1876 
until 1898 Mrs. Garrett Anderson lectured to the 
students on medicine, and from 1883 to 1903 acted as 
dean of the school. In 1896-97 she w.as president 
of the East Anglian branch of the British Medical 
Association, and trave an address on “The Progress of 
Medicine in the Victorian Era.” At Aldeburgh, Suffolk, 
which was her home for many years, she was elected 
mavor in 1908, and was the first woman to occupy such 
a post in England. In August last the honour of 
Commander of the Order of the British Empire was 
bestowed upon her by the King. Medical women will 
long cherish the memory of. the pioneer to whose 
courage and stroni# character they largely owe the posi- 
tion now occupied by them. 

The student of natural science is continually sup- 
prised by the inaccuracies which appear when writers 
and artists in the general Press touch even the 
most elementary conceptions of the natural world in 
which we live. Mr. J. Reid Moir has just directed 
our attention to a remarkable case in a large 
advertisement published in various newspapers on 
December 4. It purports to be a reply to 
a question propounded in displayed type, “ How 
did Man conquer the Dinosaurus ? ”, and is made 
attractive by a sketch of a Diplodocus-ltke animal 
being attacked by primeval man-^The most dementaty 
acquaintance with i^ology woind have assured the 
author that his question could never arise, because all 
the dinosaurs were extinct long before man appeared ; 
and even if, presuming -on little knowledge, he had 
mentally confused a dinosaur with a mammoth, he still 
made a fundamental mistake (as Mr. Moir points out) 
in providing the huntsman wkh a Neolithic implement. 
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It has been announced that a sum of money amount* 
ittg to about 250,000!. has been bequeathed by the late 
Mr. G. F. Melville, advocate, Edinburgh, to be devoted 
to “the care and cure of cancer”; the benefits of the 
bequest do not, however, accrue until the death of cer- 
tain beneficiaries under the will. The trust is to be 
administered by the Dean of the Faculty of Advocates, 
the Deputy-Keeper of the Signet, and the Master of 
the Merchant Company, and it is understood that the 
trustees have considerable discretionary powers in the 
choice of the methods by which the object of the 
testator may be best attained. No doubt the questions 
of provision, both for research work and for the care 
of patients, will be considered. In Edinburgh. at pre- 
sent the treatment of cancer patients is carried on in 
the general hospitals, an arrangement which has the 
obvious advantage of not attaching a. stigma to the 
sufferer from malignant disease, biit as ^e hospital 
accommodation* in the city has not increased with the 
population an addition to the available resources for 
treatment would be advantageous. On the research 
side, though isolated investigations, such as those of 
Russell on cancer bodies, have been carried out in 
Edinburgh, no organised attack has been made on the 
problems of cancer. In the summer of 1914, however, 
a scheme was being prepared for the erection, under 
the joint, auspices of the University and of the Royal 
College of Physicians and the Royal College of Sur- 
geons, of an extensive research institute in medicine as 
a memorial of Lister’s connection with the Edinburgh 
School. This project the war has interfered with, but 
the promoters arc definitely committed to carry it 
through .whenever circumstances permit. It was part 
of the original plan that special provision should be 
made for research on cancer, so that the authorities 
of the Medical School have been quite alive to the 
necessity for initia^ng work on the subject. 

.Dr. G. P. Girdwood, emeritus professor of chem- 
istry, McGill University, Montreal, died on October 2, 
in his eighty-fifth year. We are indebted, to the 
British Medifiat Journal for the following particulars of 
his -career. Dr. jGirdwood was the son of Dr. G. F . 
Girdwood, and was born in London on October 22, 
1832; he was educated at a private school, and later 
at University College and St. George’s Hospital. He 
settled in practice in Montreal in 1864, and in the 
following year took the degrees of M.D., C.M. at 
McGill University. In 1869 Dr. Girdwood was ap- 
pointed lecturer in practical chemistry in the faculty 
of medicinej McGill University; in 1872 he became 
professor of practical, chemistry, and two years later 
professor of chemistry. When he retired from this 
chair in 1902 he was named emeritus professor of 
chemistry. He occupied a number of other important 
positions, among them the presidency of the Rontgen 
Society of America and the vice-presidency of the 
Canadian Branch of the Society of Chemical Industry. 
He was also one of the original fellows of the Royal 
Society of Canada. “Dr. Girdwood will be remem- 
bered as a conspicuous figure among the scientific men 
of Canada during the last quarter of the nineteenth 
century — an example of the all-round man of science 
that will become rarer in this age of specialisation; 
for, though fundamentally a chemist, he had a sound 
knowledge of medicine, surgery, medical jurisprudence, 
botany, physics, an^ microscopical technique, includ- 
ing photomicrography. The Kodgers and Girdwood 
method of detecting strychnine was deviied by Dr. 
Girilwood and Dr. Rodgers, of London, and.. it was Dr. 
Girdwood also who first applied reagents for. the detec- 
tion* of forgeries. counterfeits, and the identification of 
^handwriting. He was one of the first to''apply the 
.’ftereoscoplc principles to X-ray prints.” ' 
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We regret to learn from the Memorias do Insiituto 
i Oswal^^ Cruz (vol. viii., fasc. ii.) of the death of -.the 
distin^ished director of the institute. Dr. Oswaldo 
Gonsalves Cruz. After completing his course ‘^as a 
student of medicine in Brazil, Dr. Cruz worked for 
some time in the Pasteur Institute in Paris. Soon 
after his return to Brazil the Government decided to 
take measures for the improvement of the health of 
Rio de Janeiro, especially in regard to yellow fever, 
and in 1903 Dr. Cruz was appointed head of the public 
health department, with full powers to take all neces- 
I sary measures. He prosecuted the campaign against 
j yellow fever with scientific method and with the 
utmost vigour, instituting for this purpose “mosquito 
I brigades” and allied services, comprising about 2000 
men. The breeding places of Stegomyia calopus, the 
carrier of yellow fever, were abolished or screened, all 
infected persons were isolated, and in about three years 
yellow fever was stamped out in Rio. Dr. Cruz also 
devoted careful attention to measures for the suppres- 
sion of smallpox and the plague with such succt^ss that 
by 1909 smallpox had almost disappeared in Rio, and 
there has been no case of plague for five or six years. 
In 1901 Dr. Cruz was appointed director of an insti- 
tute for work on serum therapy; he soon enlarged the 
scope of the work so as to include other branches of 
experimental medicine, together with pathology and 
parasitology, and about ten years ago the present insti- 
tute was built and named in his honour. He was a 
man of great activity and stimulating personality, and 
brought together a band of workers who have made 
his institute famous as a centre of researches of a 
high order. Dr. Cruz will be held in honoured re- 
membrance for his. powerful support of all phases of 
medical research in Brazil, and for his inestimable 
services in the cause of public health in Rio. 

' At the aqnual meeting of the Yorkshire Geological 
Society held at Leeds on December 12, Mr. T. Shep- 
pard read a paper on “ Martin Simpson and his Work.” 
Simpson was bom in iSoo and died in 1892. He spent 
most of his life in the Whitby district, and for more 
than half a century had charge of the valuable geo- 
logical collections in the Whitby Museum, though for a 
short period he was the curator of the Yorkshire Geo- 
logical Society’s collection. He was one of the first 
workers among the Liassic rocks of Yorkshire, and 
considering the early date of his researches, the enor- 
mous amount of Information he accumulated is re- 
markable, and his methods of research had a sMrpris- 
ihgly modem air. He was the author of a number 
of geological memoirs, most of which are now exceed- 
ingly scarce. Mr. Sheppard exhibited a complete series 
of these works, which he had collected, the most im- 
portant being a memoir on the “Ammonites of the 
Yorlfshire Lias,” which was published in 1843, and 
long ago was said to be so rare that only one copy 
existed. Another w'ork, published when Simpson was 
eighty-four years of age, is “The Fossils of the York- 
shire Lias,” in which no fewer than 743 species were 
enumerated and described. Simpson measured with a 
foot-rule the thickness of the beds in the cliffs north 
and south of Whitby, taking special note of the speci- 
mens peculiar to each bed — a very early example of 
zonal collecting. 

The next meeting of the Faraday Society will be held 
on January 14 in the rooms of the Royal Society of 
Arts at 5.30 p.m., when a general discussion on the 
setting of cements and plasters will be o^ned by Dr. 
C. H. Desch. 

Wb regret to note that Engineering for December 14 
records the death on December 9 of Mr. Wm. M. Uric. 
Mr. Urie was bom in 1850, anid after a varied engineer- 
ing career at home and on the Continent, Mcame 
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>vorks manager of the Caledonian Railway Company’s 
Works at St. Rollox, Glasgow. He was elected a 
member of the Institution of Mechanical Engineers in 
1899. , . 

We learn from the Chemical Trade Journal that Mr. 
W. J. E. Foakes, late Chief Government Inspector of 
Explosives for Ca^ Colony, has died in London. For 
eleven years Mr. Foakes was chief assistant and part- 
ner with the late Dr. Dupr4, chemical adviser to the 
Home Office. He was appointed Chief Government 
Inspector of Explosives for C^pe Colony on the recom- 
mendation of Sir Vivian Majendie in 1898. 

The council of the Institution of. Electrical Engineers 
has passed the following resolution, which has been 
transmitted to Sir, Albert Stanley: — “That the council 
of the Institution of Electrical Engineers welcomes 
the Non-ferrous Metals BUI, approves its principles, 
and congratulates the President of the Board of Trade 
on its introduction. The council, representing an in- 
stitution the members of which are interested so widely 
in the supply of non-ferrous metals, unanimously sup- 
ports this measure designed to keep the control of the 
supply of these essential nietals in British hands.” 

The thirty-fifth annual meeting of the American 
Ornithologists’ Union was held in Cambridge, Mass., 
on November 12-16. The following officers were 
elected for the ensuing year: — President, J. H. Sage; 
Vice-Presidents, H. W. Henshaw and Dr. Witmer 
Stone ; Secretary, Dr. T. S. Palmer ; and Treasurer, 
Dr. J. Dwight. Two additions were made tO' the list 
of honorary fellows. Dr. A. H. Evans and Mr; W. L. 
Sclater, and Dr. F. E. Beddard was elected a correspond- 
ing fellow. The next meeting, in 1918, Wnll be held 
in New York City. 

Many who are acquainted with the works of Mr. 
Ewing Matheson will regret to hear of his . death, 
which is announced in Engineering for December 14* 
Mr. Matheson was in his seyenty-eighth year, and had 
been a member of the Institution of ‘ Civil ' Engineers 
since May, 1876. His books deal with civil engineer- 
ing subjects, and he' was a partner in . the firm of 
Messrs. Andrew Handyside and Co., Derby, in which 
connection he was actively associated in all the large 
civil engineering undertakings successfully carried out 
by his firm, He took an active part in the business 
and municipal life of Leeds. 

It is reported in Science that a special board of 
chemists has been appointed in the United States to 
investigate explosives and the uses of gases in warfare 
and to act as advisers to the Bureau of Mines. The 
board will study the problem of increasing the produc- 
tion of materials used in the manufacture of explosives 
and Will advise the bureau in the operation of^ the 
recently enacted law regulating the sale of explosives. 
The members are Dr. W. H. Nichols, of the General 
Chemical Company, New York (chairman); Prof. H. P.^ 
Talbot, head of the chemical department of the Massa- 
chusetts Institute of Technology ; Mr. Wt Hoskins, of 
Chicago, a consulting chemist ; ' Prof . H. P. Venable, 
of the University of North Carolina; Prof. E. C. 
Franklin, of Stanford University; and Dr. C. L. Par- 
sons, of the U;S. Bureau of Mines. 

The natural history and possibilities of the Murray 
River are graphically described in the Victorian 
Naturalist for August by Mr. O. W. Rosenhain. A 
system of irrigation canals and locks, he points out, 
would convert many thousands of miles, now barren 
waste, into fertile land. He deplores the destructive- 
ness of the ebrly settlers, who have destroyed millions 
of pounds* worth of trees, the bleached trunks 'of which 
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now extend along the banks on either side as far as the 
eye can reach. A scheme of irrigation has actually 
been proposed by which immense areas all along the 
Murray, from Echuca to Lake Alexandria, wUl be 
converted into fertile land capable of supporting more 
than the whole present population of Australia. At a 
rough estimate, it is contended, more than 3,000,000 
acres could be transformed into corn and grass land 
and flourishing orchards. It is to be hoped, therefore, 
that this work of reclamation will not be long delayed. 

In January, 1914, two young king penguins, still 
in the nestling-down stage, were presented to the Scot- 
tish Zoological Society. A very careful study of their 
moulting has been made by Prof. j. Cossar Ewart-and 
Miss Dorothy Mackenzie, and they have placed the 
results of their observations on record in the Trans- 
actions of the Royal Society of Edinburgh, vol. lii., 
part i. (1917). So.good an opportunity of studying this 
stage of the moulting of this species has never fallen 
to the lot of any previous workers, and the authors 
have made good use of their chance. Perhaps the 
most interesting item in this communication is that 
concerning the arrested moult, which showed signs of 
beginning in May, when it was four months over- 
due, and was not resumed until August. It then 
followed its normal course, but the resultant plumage 
was scarcely different from that of the adult — that is 
to say, the immature dress was skipped. A precisely 
similar omission was induced by changing the condi- 
tions of the environment in the case of bobolinks by 
Mr. W. Beebe in the New York Zoological Gardens 
about ten years ago. But here the change was from 
nuptial to nuptial plumage, instead of from the nuptial 
to the eclipse, or “winter,” plumage. The authors, 
by the way, scarcely seem to have grasped the nature 
of these plumages, to judge from their comments 
thereon. Nor is^ their comparison between the king- 
fisher and* the king penguin likely to be regarded by 
ornithologists as more happy. We cannot answer for 
the Neo-Lamarckians, but we find it difficult to believe 
that such a one “might even assert that, notwith- 
standing the necessity to moult, birds have long been 
endeavouring not only to obtain as brilliant a plumage 
as possible, but to w’ear fine feathers all the year 
round.” 

Wart disease of potatoes (Chrysophlyctis endio- 
bioticum) has long been known in this country, 
but in recent years it has become much more 
prevalent, owing partly to the popularity of certain 
varieties of potatoes which are now known to be highly 
susceptible to the disease. Fortunately for- the potato- 

g rowing industry in many parts of the country, it 
as been found that certain varieties of potatoes are 
absolutely immune. With the view of ascertaining 
the character of each variety in this respect, the Board 
of Agriculture has carried out in each of the last 
three years extensive field trials of varieties at Orms- 
kirk, which is the centre of an important potato- 
growing district that has suffered serious losses through 
the ravages of the disease in recent years. A report 
on the three years’ trials has now been published in 
the November issue of the Journal of the Board 
of Agriculture, and is issued separately as Food Pro- 
duction Leaflet No. 21. The report gives a detailed 
account of the trials, the res^s of which are of the 
greatest practical value. Biwf notes on the chief 
immune varieties are appended. 

The fourteenth annual report of the West of Scot- 
land Agricultural College comprises a series of reports 
on experimental work and other matters which have 
engaged the attention of the staffs Tliese reports have' 
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been issued as separate bulletins during the past year, 
and some have already received notice here. Special 
interest attaches to the report by Prof. K. A. Berry on 
the results of experiments with cows and dairy pro- 
duce, of which it is only possible to mention the studies 
of the variation in the character of milk throughout 
the lactation period, and the separate study of the 
changes in the composition of Cheddar cheese during 
ripening. \ further report by Prof. Berry on “The 
Utilisation and Eradication of Bracken " adds very 
materially to previous knowledge on this important 
subject. Special attention must also -be directed to 
the exhaustive report on medicinal plants by Mr. A. 
Hosking, to which is appended a very comprehensive 
list of hardy herbs, tree.s, and shrubs used in medicine. 
The concluding report by Principal Paterson on experi-; 
ments in the manuring of oats is very illuminating as 
to the possibility of raising the average yield of oats 
in Scotland by the judicious use of manures. The 
average yield on the fully manured plots in these ex- 
periments was about 30 per cent, above that obtained 
on the unmanured plots, and fully 33 per cent, in 
advance of the average yield for Scotland. 

The first number has reached us of the Journal oj 
Dairy Science. This public<ition, which is of American 
origin (Baltimore : Williams and Wilkins Co. ; Lon- 
don : Cambridge University Press), is intended to serve 
as the official organ of the American Dairy Science 
Association, and to Ik? the medium for scientific dis- 
cussion of the problems connected with dairying. The 
value of such a journal, if conducted on the right lines, 
must be very great, for in it the higher chemical and 
bacterial questions can be dealt with in a manner 
which is scarcely possible in the publications which are 
at present available. The first article in the journal is 
the text of the address delivered at the opening of the 
new dairy buildings of the University of Nebraska. 
The subject-matter of the address is well chosen, and 
the striking facts brought forward by Prof. R. A. 
Pearson are worthy of close consideration, par- 
ticularly at the present time. Messrs. R. S. Breed 
and W. A. Stocking write on the results of a large 
number of bacterial analyses of milk. .Special atten- 
tion is directed to the errors which arise in making 
the counts, and the varying results obtained by the 
direct and plate methods in the hands of different 
workers. A very full report is made by the Committee ; 
on .Statistics of Milk and Cream Regulations regarding 
the ordinances which obtain in the cities and towns ' 
of the United .States. This report is of special interest 
as showing on what lines those responsible for the 
local administration of dairy laws and regulations are 
working. It is to be hoped that English dairy inves- 
tigators will support and contribute to this publication, 
for the questions they have to elucidate are largely 
those which concern all nations. 

The Department of Statistics of Calcutta has pub- 
lished vol. ii. of the agricultural statistics of India 
for 1914-15, which deals with the area under crops, 
live stock, land revenue assessment, and transfers of 
land in the Native States. Unfortunately, this volume 
is much less complete than vol. i., which dealt with 
British India. The total area of the Native States is 
given as 777,000 square miles, but agricultural statis- 
tics are available only for one-sixth of that area. 
Detailed statistics areitgiven, however, of the States 
which furnish returns. 

We have received from the Brooklyn Institute of 
Arts an<l Science a copy of a short illustrated guide 
to the geographical models in the Children’s Museum 
in Bedford Park, Brooklyn, New. York. Tte models, 
which .seem to number eleven, are attempts to present 

NO. 2512, VOL. 100] 


scenes from different lands, so chosen as to illustrate 
simply and in a striking way the relation of man to> 
his surroundings. The scenes represented are in 
Greenland, Lapland, Antarctica, the South Seas, Cen- 
tral Australia, the Brazilian forests, the Sahara, East 
Africa, Patagonia, and the kills of Afghanistan. So< 
far as can be judged by the photographs of the models, 
they are well executed, but much of their value must 
necessarily depend on colouring and perspective. No 
! indication of the .scale is given, but we gather that 
! the models are life-size., 

I Under the title of “The Use of Mean Sea-level as 
j the Datum for Elevations,” Mr. E. L. Jones, of the 
j U.S. Coast and Geodetic Survey, has collected the 
; opinions of a number of engineers and others through- 
! out the United States on the datum to which eleva- 
1 tipns should be referred. tuAll agreed that mean sea- 
j level should be chosen, and that it should be adopted 
j without further delay. Great confusion arises in some 
j places owing to the number of datum lines used. 

; Thus, in Salt Lake City the corporation, the weather 
bureau, and the two railway companies all use different 
levels of reference. To facilitate the adoption of mean 
sea-level as the standard, Mr. Jones points out that it 
I is essential that precise levelling should be extended 
over the whole of the United States. At present it is 
entirely inadequate, being only 1-2 miles per 100 square 
miles of territory. The extension of the net, as quickly 
as possible, would allow ’ arbitrary data to Ik? dis- 
carded, and would result in increased usefulness in 
American maps. The paper is published as No. 60 of 
‘ the United States Coast and Geodetic Survey Series. 

As a seismic region, the Middle Missis.sippi valley 
will always be of interest owing to the serie.s of great 
earthquakes which occurred at New Madrid in the 
years 18 ri and 1812. Since then, few years have 
passed without one or more slight shocks in the dis- 
i trict, one of the strongest being that which occurred 
I on April 9 last. This earthquake, which is briefly 
I de.scribed by Mr. R. H. Finch in the current Bulletin 
of the Seismological Society of America (vol. vii., 
pp. 91-96), is chiefly remarkable for its extensive dis- 
turbed area. Though the damage caused by the shock 
was slight, the earthquake was felt over a district 
covering about 200,000 square miles. The author 
infers in consequence that the origin was deeply seated. 
In the same bulletin Dr. Otto Klotz makes several 
suggestions for the study of earthquakes in the United 
States. He insists on the importance of prompt pub- 
lication of monthly bulletins by the numerous observa- 
tories in the country, and recommends the foundation 
of a central bureau in Washington. Mr. Hamlin’s 
short paper (pp. 113-18) shows now frequently earth- 
quakes are now occurring in southern and eastern 
California. 

Attention may be directed to a verj^ fine geological 
and topographical atlas of the Gympie Goldfields by 
the Chief Government Geologist, recently issued by the 
Queensland Geological Survey. This atlas comprises 
thirty-six sheets, tfrawn to the somewhat inconvenient 
scale of 1/4752, or six chains to the inch, beautifully 
executed, and apparently worked out in elaborate detail 
with the utmost care. The district is one of the more 
important of the goldfields of Queensland, which at 
one time produced a good deal of alluvial gold, though 
more recently its output has been chiefly reef-gold, 
derived from veins of quartz connected genetically, it 
would seem, with a group of altered diabasic rocks, 
tuffs, etc. The geological relations of these rooks to 
the adjoining slates, etc., are well brouj^t out by this 
series of maps. 
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The Geological Survey of Egypt has just issued the 
third part of its catalogue of invertebrate fossils in the 
Cairo Museum, by M. R. Fourtau. It comprises the 
Cretaceous bivalved shells, and is illustrated by seven 
l)f autiful plates. As in the previous parts, M. Fourtau 
uses specific names in a rather wide sense, being con- 
inced that by this means it is easier to appreciate 
the relationships of a fauna than by multiplying names 
to denote minute differences. He is also inclined to 
use familiar and generally adopted names, instead of 
■adhering strictly to the law of priority. His final table, 
illustrating the geological and geographical distribu- 
tion of the fossils, includes 170 forms, of which not 
more than forty-two are peculiar to the Egyptian de- 
posits. Four fresh-water shells .are, curiously, found 
aritong them. The ‘Variable shells of the oysters are 
csix‘cially interesting, and .good drawings of these 
rcupy most of the plates, inhere are parallel varia- 
tions in the different species depending on the several 
identical conditions under which they lived. Both the 
Survey and the author are to be congratulated on the 
mass of new fax*ts the,y have brought together, and on 
the admirable manner- in which these are published. 

\'oL. XXXIII. of the ( oinpte rendu of the Socidtd de 
Physique et d’Histoire Naturelle of Geneva contains a 
paper by Dr. A. Schidlof on a source of error which 
may be present in the determination of the electronic 
cliarge by Millikan’s method. When fine drops of 
mercury are produced by blowing a gas through the 
liquid, they are found immediately after production to 
have a density identical with that of the liquid, but 
after a time their apparent density decreases considor- 
ably owing to the formation of a layer of oxide or of 
condensed gas on the surface. Dr. .Schidlof points out 
that the same change may occur in the oil drops used 
by Millikan, and considers that the numbers given by 
xVlillikan show a progressive diminution of the elec- 
tronic charge as the experiments continue, which 
could be explained by the formation on the oil drops 
of mean radius 5- 10-' cm. of a layer of thickness 
10-“ cm., of density 0-3. He considers that the true 
Value of the electronic charge lies between 4-775 x io~ 

— the value given by Millikan — and 4-8 x lo-***. 

The Manchester Steam Users’ Association has just 
published its chief engineer’s memorandum for 
1916-17. Among other subjects discussed by Mr. C..E. 
Stromeyer is the action of caustic liquors on steel plates. 
Some rings were cut out of a solid plate, and were 
bored with a tapering hole; others had a tapering 
outside, and were forced into the first set of rings 
so that the external rings were under tension and the 
internal rings under compression. After treatment in 
a caustic-soda evaporator, the rings were cut "up .into 
sm.-ill segments, and of each ring one short piece was 
bent inwards and the other outwards. The results 
were very consistent. All those which were in a com- 
pressed condition when exposed to the caustic bent 
double without the least sign of cracking ; those under 
tension, when exposed to the caustic, cracked in in- 
numerable places when bent. These cracks appeared 
both on the outer surface, which was in direct contact 
with the caustic, and on the inner surface, which was 
not in contact with the caustic, but was pressing hard 
against the compressed inner ring. Evidently, there- 
fore, the influence of the caustic had penetrated through 
i in. of metal. Mr. Stromeyer suggests that the 
action of capstic soda may have been the cause of the 
oracking of boiler plates in certain instances, and has 
also several suggestive remarks regarding the . design 
of autoclaves used for the production of certain coal- 
tar dyei by treatment with strong caustic solutions. 

A number of autoclaves have been made from drawings 
found in Continental text-books, and these desij^s are 
nearly all faulty. 
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OUR ASTRONOMICAL COLUMN. 

The Approaching Shower of January Meteors 
(Quadrantids). — This shower will probably reappear 
oi^ the nights following January 2 and 3. The best 
time to observe it will probably be on the early evening 
of January 3. Mr. T. W. Backhouse, of Sunderlano, 
who has devoted much attention to this meteoric sys- 
tem during a long period of years, concludes that the 
maximum will occur on the morning of January 3. 
.‘\t that time, however, the gibbous moon will be shin- 
ing and high in the sky. On the evening of the date 
mentioned our satellite Avill not rise until between 
10 and II p.m., and in the dark sky between about 
5.30 and 7 p.m. meteors should be abundant. The 
radiant point at 232'' + 52° (8° S. of i Draconis) will 
be due north at about 8.40 p.m., at an altitude of 
only 14° seen from the latitude of Greenwich. 

The Quadrantid shower is sometimes very rich, 
though its principal activity is of very brief duration, 
and it is seldom well observed owing to the generally 
clouded English skies at this particular period of the 
year. 

Observations of ft Lyr;e. — A valuable series of ob- 
servations of the well-known variable star, p Lyrae, 
has been made at Catania by A, Bemporad (Mem. Soc. 
Spett. Ital., September-October, 1917). The principal 
mean results of the observations during 1911-12 are 
as follows : — 

Interval 

j iiituiM liny in tlays 

First principal minimum 
l-irst maximum 
.Second minimum 
Second maximum 
Second principal minimum. 


Mag. 

Julian d&y 

4*39 

2419,227-51 

3*54 

230-575 

3«7 

233*65 . 

3*54 

237*35 . 

4*39 

240-43 


-^3 080 


The total range of variation was thus 0-85 mag., and 
there were indications that the second maximum was 
brighter than the first by about 0 02 mag. While the 
light-curve about the principal minimum was practic- 
ally symmetrical, the descent to the secondary mini-, 
mum was more rapid than the rise to the succeeding 
, maximum. 

Radial Velocities of Star Clusters. — At the 
Albany meeting of the American Astronomical Society 
Dr. Slipher announced some important results which 
he has obtained relating to the radial velocities of star 
clusters (Journ. K.A.S., Canada, vol. xi., p. 335). 
The instrumental equipment was that previously em- 
ployed by him, with marked success, for spiral n^ulse. 
"'en clusters have been observed, and the velocities 
range from —410 to +225 km, per sec. The 
mean velocity, taken without regard to sign, is 
150 km. per sec. As in the case of spiral 
nebulae, the high velocities observed suggest the possi- 
bility that the clusters are distinct from our own 
sidereal universe. 

Parallax of the Ring Nebula in Lyra. — An attempt 
to determine the parallax of the central star of the 
Lyra nebula has been made by Mr. A. van Maanen, 
with the aid of photographs taken with the 60-in. 
reflector at Mt. Wilson (Popular Astronomy, vol. xxv., 
p. 630). Nine comparison stars were utilised, and the 
resulting relative parallax is as +0002* ±0-005 

The absolute parallax would be o*oo<^'', and as there is 
practically no doubt as to the association of the star and 
nebula, this indicates enormous dimensions for the 
nebula itself, namely, 330 and 250 times the diameter 
of the orbit of Neptune for the major and minor axes. 
Taking 14*1 as the visual magnitude of the central star, 
the above parallax leads to the low value of •f7-i for 
the absolute magnitude. 
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AERONAUTICS AND INVENTION. 

names of the members of the? Air Inventions 

A Committee appointed by Lord Cowdray, the late 
President of the Air Board, were announced last week. 
They are as follows : — Mr. Horace Darwin, F.HfcS. 
(chairman), Maj.-Gen. Luck, C.B., C.M.G. (vice-chair- 
man), Sir Dugald Clerk, K.B.E., F.R.S., Sir Richard 
Glazebrook, b.R.S., Prof. H. L. Callendar, F.R,S., 
Prof. C. H. Lees, F.R.S., Prof. J. E. Petavel, F.R.S., 
Mr. L. Bairstow; C.B.E., F.R.S,, Lt.-Com. Wim- 
peris, R.N.V.R., Major G. Taylor, R.F.C., Capt. B. M. 
Jones, R.B'.C., Capt. A. V. Hill, Munitions Inventions 
Department, Mr. J. P. Millington, and Mr. F. W. 
Lanchester. The main function of the Committee is 
to investigate inventions submitted to it. It will de- 
velop and put into operation as soon as possible any 
invention which promises to add to the efficiency of 
aircraft. Communications regarding inventions or 
ideas should be forwarded to the Air Inventions Com- 
mittee, No. 2 Clement’s Inn, W.C.2. There is no 
doubt that under such an expert Committee any new 
inventions that may be submitted will be adequately 
considered and speedily put to practical use if they 
are of value. 

The Geographical Review for November, published 
by the American Geographical Society of New York, 
contains an excellent article on “Aeronautical Maps 
and Aerial Transportation,” pointing out the great 
necessity which has arisen for aeronautical maps. 
Maps are of the utmost importance in naval and mili- 
tary operations, and the recent progress of aviation has 
made them equally important in aerial warfare. The 
practicability of long flights was amply demonstrated 
by the recent bombing expedition carried out by a 
Handley-Page machine, which flew from England to 
Constantinople in a series of eight flights, the total 
distance covered being nearly 2000 miles. To carry 
out such a flight w'ith certainty the pilot must have 
good maps of the country over which he is to fly, and 
they should be special maps showing the country as 
seen from above, and indicating those landmarks 
which are most easily identified from a height. The 
Geographical Review gives a brief account of the vari- 
ous types of map in current use for aeronautical work, 
and prophesies that the work of making an aero- 
nautical map of the world will have to be undertaken 
in the very near future. The accuracy of aerial photo- 
graphy is mentioned, and it is pointed out that such 
photography gives an excellent method of mapping a 
country — a method which is much more rapid than 
the older surveying processes, and is quite accurate 
enough for all practical purposes. The question of 
air routes and their regulation is dealt with at some 
length, and extensive quotations are given from Lord 
Montagu’s recent lecture on this subject. The main 
point of interest of the article, however, is that deal- 
ing with the necessity of aeronautical maps, as there 
seems little doubt that the coming of peace will in- 
augurate a period in which flying will rank as one o-f 
the prim.ary means of rapid conveyance, both national 
and international, and complete maps will then be 
absolutely indispensable. 

Further details of the 2000-mile flight from London 
to Constantinople have now been made known as a 
result of a meeting held to celebrate this record flight. 
Mr. Handley-Page said that the machine used was a 
Handley-Page twin tractor biplane, fitted with two 
275 h.p. Rolls-Royce engines. The weight of the 
machine “light” was 8000 lb., and fully loaded for 
flight 14,000 lb., so that the useful load carried~prob- 
ably including fuel — was 6000 lb. The machine carried 
a crew of five : the pilot, second pilot, engineer, and 
two mechanics, together with their luggage and bed- . 
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ding. A very comprehensive set of spare parts was 
also carried to render the machine independent of local 
supplies in the event of a breakdown. Amongst other 
things, three spare radiators, three spare wheels, and 
two spare propellers were included. This flight to 
Constantinople is a world’s record for a long-distance 
military flight, but there seems no reason why it 
should not be repeated, as no very great difficulties 
seem to have been experienced. The question of 
vulnerability to httack from the enemy’s lighter 
machines will need careful attention if such flights are 
to become common. Heavy machines are generally 
under-powered as compared with light fighters, and 
have consequently much less climbing speed and flexi- 
bility of control. There will probably be a greater need 
for such machines after the war, and the present 
achievement leaves no doubt whatever that the em- 
ployment of large machines for commercial purposes is 
already within the limits of possibility. 

A very interesting article under the title “ La Liaison 
a^rienne et la T«Slegraphie sans Fil en Avion chez les 
Allemands '* appears in La Nature for December 8. 
The importance of an effective liaison between the 
aeroplanes and their bases in connection with the 
regulation of artillery fire and the control of infantry 
attacks is discussed, and the early attempts to attain 
this end by visual signals is mentioned. Such signals 
necessitate that the aeroplane should fly practically over 
its base, and are therefore much limited in application. 
The method of dropping messages in special tubes 
suffers from the same disadvantage. For long-distance 
raids carrier-pigeons have been successfully employed. 
Wireless telegraphy, has now solved the problem satis- 
factorily for reasonable distances. The reception of 
messages on the aeroplane has yet to be accomplished, 
the noise of the engine making the ordinary methods 
useless, and visual signals are still relied upon as a 
means of communication from the ground to the 
machine. The wireless apparatus in use on German 
machines is Very compact and well designed. Current, 
both continuous and alternating, is supplied by a small 
generator, driven by an airscrew or “windmill,” this 
method of driving being preferred to direct coupling to 
the engine, in spite of its lower efficiency, because, it 
enables the set to be used while the machine is gliding 
with the engine off. The total weight of the wireless 
set is only 40 lb., and transmission is possible at two 
different intensities and three different wave-lengths. 
This provision is made in order that more than one 
aeroplane may operate in a given area. The range 
of the set is about twenty-five miles. It is impossible 
to give full details of the apparatus in this brief notice, 
but the original article in La Nature should be read 
by all who are interested in the application of wireless 
telegraphy to fire-control from aircraft. 


THE PEOPLING OF MELANESIA. 

TN a new work on the anthropogeography of the 
■■■ Pacific,* Mr. Churchill returns to the problems 
which he essayed to solve in his former works on 
“The Polynesian Wanderings ’* and “Easter. Island *’ 
(cf. Nature, August 10 and September 21, 1911, and 
Au^st 14, 1913). In these he postulated a passage 
of the Polynesians through the Pacific in two streams, 
one passing to the north, the other to the south of 
New Guinea, and meeting in the Samoa-Tonga region, 
whence they dispersed to the far-eastern Pacific; TTie 
present work discusses the migration within and 
through the Melanesian region, . 

Sissano is a place on the north of New Guinea, a 

* Mov«me.nrs oi Migration within and through MelantMa.** 

By William ChurchilL Pp, iSi+xvii cbartiu (Washington ; The Carnegie 
Institution of Washington, iot6.) 
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litile to the east of the Dutch-German boundary. It 
is regarded by the author as a place of exit for the 
northern migration from Indonesia, and he quotes in 
lull an account of the people by Neuhauss. A 
vocabulary in the latter’s work, “Neu-Guinea” 
(probably derived from the trader Schulz, described 
by Neuhauss as a “drunkard” and by Friederid as 
“ a man of no particular intelligence ”), is, when cor- 
rected by a shorter list of Friederici’s, the basis of 
Mr. Churchill’s argument. 

Although the words discussed are so few (about 34), 
I lie author belittles the existing Melanesian vocabula- 
ries, and suggests' (without authority) that others — 
("odrin^ton, Kay, and Friederid — have based their 
(oiiclusions on these scanty lists. 

Mr. Churchill totally ignores the structure of the 
languages, and does not distinguish between 
Melanesian and non-Melanesian languages. His lists 
of cognate words are designed to show their varia- 
tion from simple stems which the*author finds in the 
Polynesian forms. Thus makan, “eat,” is derived 
from ani; tehu, “sugar-cane,” from to. Such deriva- 
tions are impossible in Indonesian philology. The 
former presence of Polynesians throughout Indonesia 
is regarded as established by the tables. The author 
supposes them to have been expelled from the archi- 
I)elago by a more cultured people from the mainland 
of Asia, who assumed some elements of the Polynesian 
speech. 

Mr. Churchill’s comparisons of Melanesian and 
Polynesian words are open to the same objection as 
those from Indonesia, for he wili not admit that 
Polynesian is secondary to Melanesian. He traverses 
Friederici’s suggestion of a Melanesian migration 
round the eastern end of New Guinea through Vitiaz 
Strait (c/. Nature, December 5, 1913). The whole 
of the eastern part of the south coast of New 
Guinea is regarded by the authoi as belonging to 
Torres Straits, and the languages there are said to 
be more Polynesian towards the west. For the 
western part (£.e. the teal Torres Straits region) he 
says there are no records, and hence he supposes that 
Polynesian survivals may be found there. This is to 
support the contention of a Polynesian migration 
through Torres Straits. But all the languages of 
New Guinea from the narrows of the Straits to the 
first Melanesian settlements at Cape Possession are 
known, and show no Polynesian survivals. 

As to the island region of Melanesia, Mr. Churchill 
quotes from Dr. Rivers’s “Melanesian Society” the 
chapter on kava and betel, but will not allow a 
possible origin of the kava culture in Melanesia. 

Mr. Churchill’s book is interesting, especially in its 
descriptive parts, and his views as to the directions 
of the migrations are clearly set forth in a series of 
charts. -He does not disguise the difficulties of his 
thesis, but his desire to establish the pre-eminence of 
Polynesian among the languages of the Pacific has 
caused him to overlook many details which seriously 
militate against the soundness of his argument. 

Sidney H. Ray. 


CANADIAN EXPLORATION. 

C OME information on the work of the Canadian 
.Arctic Expedition additional to that alreadv pub- 
lished appears in the Geographical Review for October 
(vol. iv.. No. 4). The whole of the coast-line from 
Cape Bathurst to the eastern end of Coronation Gulf, 
except Gape Parry peninsula, was surveyed on a scale 
of ten miles to an inch. The surveys were extended 
to include Croker liiver and Rae River. Other sur- 
veys included much of the Mackenzie delta. The most 
importanf geological research of the southern party, 
with whose work this paper by Mr.* R. M. Anderson 
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deals, was the investigation of the copper-bearing 
rocks in the region of Bathurst Inlet. They occur on 
Banks PeninsuTa and most of the islands to the north 
of it. Though the ore so far discovered is of low 
grade. Dr. O’Neill, the geologist of the expedition, 
esfihnated the amount of ore at more than two billion 
tons, and believes that it can toe profitably utilised. 
Water transport round Alaska would be long and un-' 
certain, but a short railway to Great Bear Lake would 
probably solve the difficulty of export. The article is 
I illustrated with two sketch maps and a number of 
I valuable photographs. 

The G^logical Survey of Canada* has published, as 
Memoir 84, a volume by Mr. C. Camsell on an ex- 
ploration of the Tazin and Taltson Rivers in the North- 
West Territories. The exploration of this region be- 
tween Lake .Athabaska and the Great Slave Lake was 
undertaken by the author in 1914 by a canoe traverse 
i from south to north. A compass survey was made 
and checked almost daily by sextant observations. The 
report is mainly geological and is accompanied by a 
I geological map on a scale of 8 in. to a mile, and toy a 
j number of good illustrations. Neither the Tazin nor 
I the Taltson proves to be navigable, except for short 
j stretches, on account of falls and strong rapids. The 
country abounds in lakes. The lack of soil, apart 
from climatic difficulties, makes agriculture impos- 
sible. The inhabitants are a. few nomadic Indians 
of the Chipewyan and Dogrib stocks. 

EFFECTS OF STORAGE UPON COAL. 

A FURTHER contribution to the study of the effect 
of storage on the properties of bituminous coals 
has been issued from the Engineering Experimental 
Station, University of Illinois (Bull. 97). Prof. S. W. 
Parr, who has been associated with Wheeler, Barker, 
and Kressman in a series of experiments started in 
1910, summarises the conclusions arrived at, and re- 
cords further investigations; more particularly of in- 
terest are those on the action of pyrites and the tests 
of weathered coals under boilers. The general conclu. 
sions that freshly mined coal has a large absorptive 
capacity for oxygen, the degree toeing dependent on 
the character of the coal; that the rate of absorption 
depends upon fineness of division and temperature ; that 
such oxidation leads to slight increase of temperature, 
and if not radiated more rapidly than generated the 
action accelerates to a dangerous point (i8o“ F. is 
named), have for some time been recognised as the 
main causes of spontaneous ignition. Parr concludes 
that the well-recc^nised loss of thermal value on 
storage is more apparent than real, being largely due 
to increase of weight due to oxygen absorption. 

Much difference of opinion exists as^ to the part 
played by pyrites (FeS*) in promoting heating. Ex^ri- 
ments are recorded snowing the increase of soluble 
sulphates in coal of various grades of fineness on 
storage. Fine grades 1 show marked incr^se, but 
only in one case of coal passing a ten-mesh sieve was 
any increase noted. It is concluded that to lead to 
sulphur oxidation two conditions are necessary : fine- 
ness of division and presence of moisture. It had 
been previously shown that the oxidation of 0*5 per 
cent, of sulphur produced sufficient heat to raise the * 
coal, not allowing for radiation losses, about 125° F. 
Finely divided pyrites, therefore, may well materially 
assist in promoting heating by itself, raising the tem- 
perature to such a point that Oxygen absorption is 
greatly accelerated. It is shown that whilst the heat- 
ing value of stored coal is materially reduced, such 
weathered coal gives over-all boiler efficiencies as high 
as fresh coal, provided a higher draught is used and 
the fire kept thin and clear of the water-back of the 
grate, otherwise clinker trouble* is experienced. 
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THE NITROGEN PROBLEM AND THE 
JVORK OF 'THE NITROGEN PRODUCTS 
COMMITTEE.^ 

The Nitrogen Problem. 

war has served to bring into special promin- 
ence the fundamental importance of nitrogen 
compounds, not only for munitions, but also for agri- 
culture. 

Nitrogen is an essential constituent of practically all 
modern explosives, both of the so-called high-explosives 
and of propellants. The manufacture of the vast quan- 
tities that have been called for by the present condi- 
tions of warfare has led to an unprecedented demand 
for various nitrogen compounds. 

Nitrogen is also an essential constituent of all vege- 
tation, and the world’s production of food is becoming 
more and more dependent upon the utilisation of nitro- 
genous fertilisers. The world’s consumption of such 
materials appears practically to double every ten years, 
and in 1913 had attained the large figure of 
2,500,000 tons of Chile nitrate and about 1,400,000 tons 
of ammonium sulphate. 

With the outbreak of war the demand for explosives 
became of paramount importance, and the requirements 
of agriculture for the time being took a secondary posi- 
tion. The prospect of a world shortage of food, how- 
ever, has ser\*ea to bring the agricultural aspect of the 
problem again into the forefront. In this connection it 
is worthy of note that in 1898 Sir William Crookes, in 
a carefully reasoned statement, directed attention to 
the possibility of a shortage in the wheat supply of the 
world and to the vital bearing upon this question of an 
adequate suj^ly of nitrogenous fertilisers. 

The researches of Sir William Crookes and the ex- 
perimental work of Lord Rayleigh upon the fixation 
of atmospheric nitrogen by means of the electric arc 
pointed the way to a method of utilising the unlimited 
supply of nitrogen in the air, and thus providing against 
the time when other natural sources of nitrogen com- 
pounds should have become exhausted. 

The establishment on a very large scale during the 
past twenty years of processes for nitrogen fixation is 
one of the most striking electro-chemical developments 
of modern times. Special reference may be made to 
the arc process as used in Norway, the Haber or 
synthetic ammonia process dev'eloped in Germany, and 
to the cyanamide process for the manufacture of nitro- 
lim from calcium carbide as carried on in Norway, 
Sweden, France, Italy, Germany, and the United 
States. 

In spite of the fact that the incentive to the com- 
mercial establishment of nitrogen fixation may be said 
to have originated in this country, no steps were taken 
in the United Kingdom to obtain nitrogen compounds 
other than cyanides synthetically. The ammonia re- 
covered at gasworks and coke-ovens has constituted 
practically the only form of combined nitrogen pro- 
duced in this country During the war the commapd 
of the seas has hitherto enabled Great Britain to rely 
entirely upon importation for the whole of our sup- 
plies of nitrate of soda, the most important raw mate- 
rial of our explosives industry. The Central Powers, 
on the contrary, having been cut off from external sup- 
plies, w'ere compelled to fall back upon their internal 
rosouroes, with the result that nitrogen fixation pro- 
cesses, some of which were established commercially 
before the \var, have been developed upon an enormous 
scale. 

Forrhation of the' Nitrogen Products Committee. 

Spon after the formation of the Munitions Inventions 
0(^artment in .August, 1915, proposals for the*fixarton 

- frow* I* Report orlnted for the Munitions InventionK Depnrt- 

W Stationery Oflice. 
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of nitrogen began to be received from inventors. These 
schemes were referred to the Chemical Inventions 
Committee of the Advisory Panel, but as thev were 
isolated applications of the general problem an'd were 
of limited scope, they did not immediately lead to anv 
definite line of policy being taken upon the question. 
The importance of the problem was recognised, how- 
ever, and the attention of the Minister was directed 
to it from time to time in the monthly departmental 
reports. 

The inauguration of the submarine campaign in 
February, 1916, and the grave menace to overseas 
supplies of nitrates emphasised the importance o.f 
taking action on the matter. At this opportune 
moment a memorandum on the nitrogen problem was 
submitted to the Department by the Faraday Society. 
Several conferences were held to discuss the steps th.at 
should be taken, and as a result the Nitrogen Pro- 
ducts Committee was constituted in the following June. 
Members of the Advisory Panel, representatives of 
other Departments of the Ministry pf Munitions and 
of the Government, and delegates of the leading scien- 
tific societies were invited to serve. The terms of 
reference to the Committee were as follows : — 

(1) To consider the relative advantages for this coun- 
try and for the Empire of the various methods for the 
fixation of atmospheric nitrogen from the point of view 
of both war and peace purposes; to ascertain their 
relative costs, and to advise on proposals relevant 
thereto which may be submitted to the department. 

(2) To examine into the supply of the raw materials 
required, e.g. pure nitrogen and hydrogen, and into the 
utilisation of the by-products obtained. 

(3) Since .some of the processes employed depend 
for their success on the provision of large supplies of 
cheap power, to ascertain where and how this can best 
be obtained. 

(4) To consider what steps can with, advantage be 
taken to conserve and increase the national re.sources 
in nitrogen-bearing compounds and to limit their 
wastage. 

(5) To carry out the experimental work necessary to 
arrive at definite conclusions as to the practicabilitv 
and efficiency of such (processes as mav appear to the 
Committee to be of value. 

(6) As a result of the foregoing steps, to advise .ns 
to starting operation.s on an industrial scale. 

Nitrogen Fixation Research. 

The necessity for research was evident from the out- 
set, and the department at once took steps for the 
organisation of a suitable research staff and the 
acquisition of a laboratory. Fortunately, the co-opera- 
tion of the authorities of University College was 
secured, and a part of the new Ramsay Laboratory, 
at that time scarcely completed, was placed at the 
di^osal of the department. 

The item placed first on the research programme 
was a complete investigation into the production of 
synthetic ammonia by the Haber prpeess. This deci- 
sion was influenced by the claims made for the proces.s 
and by the commanding position it occupies In Ger- 
many, where the econoqfiic conditions as regards coal 
supplies and the comparative absence of water-power 
are similar to those in Great Britain. Moreover,; the 
almost complete lack of precise information concern- 
ing the commercial details of this process, made it 
apparent that the research would present many un- 
known factors, and was therefore nkely to occupy a 
considerable time. 

Towards the end of the year the Committ^ came to 
the conclusion that the ammonia o:ftidation proceiiis was 
well adapted as dn emer^noy measure for securing . 
quickly a considerable output of nitric acid or nitrates.' 
Although already working with ■ nriore or less success 
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upon the Continent, the process had not at that time 
b(;en operated in this country. A systematic investiga- 
lioii of the most recent developments of the process 
was therefore undertaken. 

.Many important problems have arisen in connection 
u ith the two main researches indicated above. Refer- 
taiie may be made to such (questions as the most 
^ fticiont and commercially practicable catalysts for the 
synthesis of ammonia and tor ammonia oxidation, and 
the commercial preparation in bulk and at a suffi- 
( iently low cost of hydrogen of the high degree of 
purity required for the synthesis of ammonia. 

Interim Report of the Committee. 

In view of the magnitude and complexity of the 
prolilem, the Committee was unable immediately to 
present a complete report. Certain definite conclusions 
had been arrived at, however, and these, together 
with recommendations thereon, were embodied in a 
unanimous interim report, which was submitted to the 
Minister of Munitions in February, 1917. The sub- 
st.'ince of the recommendations is given below. 

(a) By-product Ammonia.-— The importance of in- 
creasing the output of by-product ammonia for muni- 
tions and for agriculture was pointed out. Steps were 
indicated whereby an increase could be obtained from 
e.xisting gasworks and coke-oven plants. It was also 
recommended that action should be taken to avoid the 
loss of ammonia known to be occurring in certain 
districts. 

ib) Ammonia Oxidation Process. — The erection at | 
the earliest possible moment of plant capable of pro- 
ducing in the aggregate at least 10,000 tons of nitric 
acid per annum from gasworks or coke-oven ammonia 
was recommended. 

(c) Cyanamidc Process. — ^The erection of a factory 
h.iving an annual output of the order of 50,000 tons of 
cyanamidc was recommended, the cyanamide to be 
ui disc'd as such for agriculture or for the production 
uf ammonia. 

{d) Synthetic Ammonia Process. — ^I'he erection of a 
full-sized trial unit plant for the synthetic ammonia 
])roccss was recommended. 

The Minister of Munitions invited members of the 
t ommittee to meet him, and the recommendations of 
the interim report were discussed in detail. At the 
conclusion of thi.s meeting the Minister appointed a 
small Executive Committee to supervise the action in- 
volved in giving effect to his decisions, and to report 
to him from time to time upon the progress made. 

The Minister’s Decisions and the Action Taken 

Thereon. 

The Minister’s decisions were as follows 

(a) By-product Ammonia . — ^The Committee was re- 
quested to deal with the problem of conserving 
ammonia and of augmenting the output on the lines 
of the recommendations. 

(b) Ammonia Oxidation Process. — ^The Ministry of 
Munitions would undertake the installation of one 
Cnvernment plant on the lines suggested, or, if the 
C-ommitte«» so advised, the Ministry would agree to the 
erection of plants by suitable' private firms. The in- 
formation resulting from the research work was to be 
placed freely at the disposal of hpna-fide manufac- 
turers, but was not ’to become the exclusive property 
of any firm or group of firms. 

(c) Cyanamide Process. — The Com^ttee was re- 
quested to investigate the relative merits of a Govam- 
ment scheme and Of other schemes that had been put 
forward Involving private enterprise, and to submit a 
report embodying *definite proposals.* 

(d) SyMhitic Ammonia Process: — The erection of the 
fulUsized trial unit was authorised. 
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In carrying out these decisions the Executive Com- 
mittee dealt first with the problem of conserving and 
increasing the output of by-product ammonia.. The 
next step taken was to summon a conference of manu- 
facturers likely to be interested in the ammonia oxida- 
tion process, as a good deal of useful information had 
been collected regarding it and the research work had 
already reached a semi-commercial stage. Encourag- 
ing progress continued to be made with the research, 
and arrangements and plans were made for the erec- 
tion in London of a trial plant consisting of a single 
commercial unit designed to give an output of one ton 
of strong nitric acid per day. At this stage the work 
of establishing the process on a commercial scale for 
I the manufacture of nitric acid and ammonium nitrate 
was handed over to the Explosives Department at its 
request in .\ugust, 1917. The work of investigation 
however, has been continued at the research laboratory 
as several important aspects of the process still remain 
to be explored. 

With regard to the manufacture of cyanamide, the 
Executive Committee came to the conclusion that the 
schemes involving private enterprise did not adequately 
fulfil the ends in view, and recommended the erection 
of a factory by the Government. The committee pro- 
ceeded to collect further information on cyanamide 
processes in actual operation, and representatives pro- 
ceeded overseas for this purpose. Complete det^iils 
of a scheme involving a large-scale factory with elec- 
tric pow’er station are now in course of preparation 
for submission to the Minister of Munitions. 

Meanwhile a considerable amount of work had been 
carried out in connection with the synthesis of am- 
monia, including a detailed investigation of the whole 
of the conditions governing the process, and of the 
efficiency and life of numerous catalysts. These 
studies led to the devising of a method of w’orking 
whereby the output of ammonia per unit of catalyst 
space has been increased to a figure which, so far as 
is known, exceeds anything hitherto attained. The 
design and erection of a semi- technical unit apparatus 
embodying a number of novel features, with the neces- 
sary pumps, circulators, gas-holders, etc., were then 
undertaken. It is expected that the operation of this 
unij, which is now at w’ork, will enable the remaining 
problems as to the chemical engineering details in- 
volved in the design of the full-sized trial unit 
authorised by the Minister to be definitely .settled. 

Research upon the preparation of pure hydrogen in 
bulk has been carried on conjointly with the above 
investigations, and arrangements have already been 
made fi>r the trial on a semi-commercial scale of a 
process that ha.s given very promising results in the 
I laboratory. 

NitrogeH in Sulphuric Acid Manufacture. 

.An important practic.al outcome of the conferences 
with manufacturers has been the introduction of 
ammonia oxidation plant to take the place of the nitre- 
pots used in the manufacture of sulphuric acid by the 
leaden chamber process. In pre-war times the annual 
consumption of Chile nitrate for this purpose amounted 
to 18,000 tons. With the present increased output of 
sulphuric acid the consumption is greater, so that the 
possible saving of overseas freight is appreciable. 

One of the small converters designed in, and made 
for, the Departmental Research Laboratory has b^n 
installed at the sulphuric acid works of^ Messrs. 
Brunner, Mond, and Co., and has been working satis- 
factorily for some months. The firm is now arranging 
to adapt similar converters to the whole of their leaden 
chambers. The United Alkali Co., the South Metro- 
politan Gas Co., and others are making arrangements 
to adopt the orooess, and are utilising two types of 
converter to the laboratory designs. Drawings have ^ 
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also been placed at the disposal of the Explosives De- 
partment for the benefit of other controlled establish- 
ments. 

The appardftus is compact; the expense involved in 
its installation, apart from ammonia purification plant, 
is comparatively small, and its operation is simple. 
Arrangements have therefore been made for the rapid 
manufacture of the converters likely to be required, 
since it is believed that these designs may become 
standard types for the purpose in question. An ex- 
planatory pamphlet, compiled by the research staff and 
embodying detailed information concerning the con- 
struction and operation of the converters, will be avail- 
able shortly for the use of firms which have already 
taken up the process or are desirous of doing so. 

Further Research. 

Up to the present date the research has practically 
been confined to the two processes mentioned above 
.and to problems arising therefrom. The investigations 
of the Committee have shown, however, that many 
important and promising fields still remain to be ex- 
plored. 

In present circumstances all activities have been 
concentrated upon processes which have a possible 
value as war measures, and no attempt has been made' 
to extend the programme of research beyond such 
limits. In view, however, of the natidnal importance 
of the nitrogen problem, both now and in the future, 
it is hoped that definite arrangements will be made 
to preserve the continuity of the research after the war. 

The Importance of Cheap Electric Power. 

It was realised from the outset that the generation 
of electric power at a cost decidedly lower than has 
hitherto been attained in this country was a vital factor 
if an attempt was to be made to establish certain of 
the nitrogen fixation industries in Great Britain on a 
sound economic basis from the point of view of post- 
war competition. A thorough inquiry has therefore 
been made as to the possibility of cheapening the 
production of electric power from coal, not only by 
its generation in bulk with the most modern plant, 
but also by the use of methods involving carbonisation 
and gasification, with recovery of the ammonia, fuel 
oils, and other by-products hitherto wasted when* raw 
coal has been directly used. The sub-committees con- 
cerned have had the advantage of obtaining the per- 
sonal views of a number of experts who attended to 
give evidence on different aspects of the problem. This 
inquiry has been distinctiv fruitful, and much detailed 
information has been collected. 

Schemes for the utilisation of various undeveloped 
water-powers in the British Isles for nitrogen 
fixation have also been submitted and carefully 
examined. At least one of these schemes for hydro- 
electric development on a considerable scale presents 
prima facie prospects of becoming a valuable national 
asset. ‘The Power Sub-Committee recommended that a 
survey should be made of the drainage area in question 
with the view of confirming the details of the scheme 
as submitted. The survey has recently been completed 
and is expected to result in the formulation of a definite 
development scheme for the utilisation of this water- 
power. It is estimated that the engineering work 
involved will take about two years to complete, and 
the scheme is therefore to be regarded as a post-w'ar 
measure. 

Costs of Operating Nitrogen Fixation Processes. 

Since many of the nitrogen fixation processes have 
not only a' value for munitions, but also a pOst-war 
inwortance, endeavours have been made to inv^estigate 
tjl fep robable requirements of this country for nitrogen 
pnilpucts. A detailed (Examination has been made of 
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the production, consumption, imports, and exports of 
such products, and special consideration has been given 
to the question as to the relative order of the costs 
involved in operating the synthetic and non-synthetic 
processes. 

Most of the information relating to synthetic pro- 
cesses has had to be obtained from foreign sources, 
and the Committee has been able to secure many figures 
of an authoritative character. The information thus 
collected has been .subjected to critical examination in 
the light of manufacturing experience in allied indus- 
tries, and conclusions have been arrived at as to the 
costs likely to be incurred under British conditions. 

The magnitude of this part of the inquiry may be 
measured when it is stated that the Committee is in 
possession of comprehensive data concerning the cost 
of manufacture of : — 

(a) Nitric acid and nitrates by the older methods, 
and by the arc and ammonia oxidaiion processes; 

(b) Calcium carbide and cyanamide; 

(c) Ammonia and .ammonium sulphate by the Haber 
and cyanamide processes; 

(d) Hydrogen and nitrogen ; 

as well as concerning the costs involved in operating 
the Chile nitrate and the by-product ammonia indus- 
tries. 

Nitrogen Fixation in the United States. 

The action taken by the United States Government 
on the nitrogen question is worthy of notice. Under 
the National Defence Act of 1916 a sum of 4,000,000!. 
was set aside for the establishrnent in the United States 
of nitrogen fixation on a large scale. Committees of 
the National Academy of Sciences, and afterwards of 
the Ordnance Department, were set up. Their advisers 
visited England and the more important nitrogen fixfi- 
tion installations on the Continent outside Germany. 
Upon the recommendation of their experts, the U.S.A. 
War Department has decided to erect forthwith works 
for the manufacture of synthetic ammonia by a modi- 
fied Haber process. • 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Leeds. — At the meeting of the council of the- Uni- 
versity, held on November 21, the following extract 
from Prof. Cobb’s annual report as Livesey professor 
and head of the Dep.artment of Coal-gas and Fuel In- 
dustries was read : — “ A valuable donation of carbonis- 
ing, washing, and purifying plant has been promised, 
which, in the near future, should prove of very great 
service to the department and the gas industry; but 
the erection of the plant must await the conclusion of 
the war. When installed, this plant is intended to 
serve as a connecting link between the apparatus of 
the laboratory and plant on the full working scale. 
It should allow of the production of an^ quality of 
coal-gas and water-gas required for experimental pur- 
poses, and will, moreover, from the possibility of exact 
control and ready modification of its parts, allow studies 
to be made oh the influence of varying conditions 
of operation which it is hoped will be of a high order 
of usefulness, both for training and research. For this 
gift the vUniversity is indebted to the generosity of Mr. 
Henry Woodall,' jun., who expresses himself in a letter 
of June 8, 19x7, as happy to provide and ereidt the 
plant, ‘ free of cost, to the University in memory of my 
late father and partner, whose interest in the Univer- 
sity was very deep and sincere.* ” The council accepted 
the offer with great pleasure, and expressed its .most 
sincere thanks to Mr* Woodall for jbis generous gift. 

Thb annual meetings of the Geographical Associa- 
tion are to be held ort January 5 and 7 next at the 
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London Day Training College, Southampton Row, 
\V\C.i, and at King’s College, Strand, W.C.2. At 11.30 
;i.m. on the first day Mr. Henry Wilson will lecture on 
(Ijo crafts of Britain, past and future, and at 3 p.m. 
Mr. W. E. Whitehouse will read a paper on map study 
in oleography and military education. A discussion on 
rtcography in advanced courses will be held on January 
7 .at 10.30 a.m. ; and at 5 p.m. on the same day Sir 
iv. M. Ramsay will deliver his presidential address on 
“The Great Goddess, Mother Earth,” at King’s Col- 
lege. 

The annual meeting of the Mathematical Associa- 
tion will be held at the London Day Training College, 
Southampton Row, London, on January 9, at 5.30, and 
January 10, at '2.30. On the first day. Dr. W. P. 
Milne will deal with the graphical treatment of power 
scries. On the second day the following subjects will 
be considered : — Dr. W. P. Milne, the uses and func- 
tions of a school mathematical library ; Dr. S. Brodet- 
sky, nomography; and Mr. G. Goodwill, some sug- 
gvstion.s for a presientation of mathematics in closer 
Wich with reality. Prof. T. P. Nunn will give his 
presidential address at 2.30, on mathematics and indi- 
viduality, and this will be followed by a discussion on 
the position of mathematics in the new scheme of the 
Board of Education for secondary schools. 

The Education Bill introduced by Mr. Fisher in the 
House of Commons last August has been withdrawn, 
but a revised Bill, in which certain amendments have 
been included, is to be brought forward at an early date, 
during the present session of Parliament. “The new 
Bill,” Mr. Bonar Law, Chancellor of the Exchequer, 
.announced on December 13, “ will be taken at the earliest 
possible moment next session, and I have every reason 
10 hope that it may be possible to pass it into law 
without delay.” The educational clauses of the Bill 
that has now been allowed to lapse have received the 
approval of most of the associations concerned with the 
professional work of education in England, as well as of 
other representative bodies, and the country looks to the 
(rovornment to begin national reconstruction on the 
lines laid down by them. The %ill was, .however, 
he.avily weighted with certain administrative proposals 
dealing with the relations between* the Board of Educa- 
tion and local education authorities, and it is these 
which have met with opposition. Mr. Fisher has intro- 
duced substantial changes in the new Bill to meet the 
objeetjons raised to the administrative clauses of the 
old one.^ This encourages us to believe that we are 
within sight of the day when a long-deferred and much- . 
needed measure of reform of our educational system will 
find a place in the Statute-book. The importance of 
making provision for the future by strengthening and 
extending our educational foundations is acknowledged 
on all sides, and we are glad to be assured by Mr. 
Bonar Law th.at the Government intends to facilitate 
the progress of this measure of reform through the 
House of Commons. . 

The Education (Scotland) Bill was introduced In the | 
House of Commons on December 17, and was read a 
first time. The main object of the measure is to effect 
a further improvement in the provision of education 
for all classes of’ the population and to make that 
provision available to residents in rembte and isolated 
districts. It is proposed to raise the age for full-time 
school attendance from fourteen to fifteen, and to make 
ottendanoe at continuation classes obligatory upon 
pupils between the ages of. fifteen and eighteen who 
were not in full-time attendance in school ; to restrict 
employment both before and after school hours of chil- 
dren attending school, and to regulate still further the 
^'mplovment of children, or yoUng persons under the 
^ge of fifteen in factories and in mines, The local 
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j authorities are empowered to provide books not only 
for children and young persons who are attending 
school, but also for adult readers, and provision is 
further made to ensure that so far as practicable 
no child or young person who has promise or ability 
shall be debarred by reason of difficulty of access or 
want of means from full opportunity for the develop- 
ment of his faculties by attendance at secondaiw schools 
or* universities. As there is a large volume of opinion 
in Scotland which favours the setting up of a body 
representative of universities, local authorities, teachers^ 
and other classes of persons specially interested in edu- 
cation, as a forum for the discussion of educational 
questions, provision is made for the constitution of an 
advisory council, designed to assist the Minister of 
Education and the Education Department in framing 
educational proposals. 


SOCIETIES AND ACADEMIES. 

London. 

Linnean Society, November 29. — Sir David Prain, 
president, in the chair. — Dr. H. Wager : (i) Intensity 
and direction of light as factors in phototropism. In 
this communication an account is given of experiments 
made to determine the influence of the intensity and 
the direction of light in effecting phototropic responses 
m foliage leaves. The distribution of the physico- 
chemical activities in the photo-sensitive tissues is de- 
pendent upon both intensity and direction of light, and 
since the direction of movement may be determined as 
the resultant of the varying physico-chemical activities 
in the whole of the sensitive region, it must 
be concluded that both intensity and direction 
of light are necessary factors in the photo- 
tropic re^onse. (2) Spore-coloration in the Agari- 
caceae. The use of spore-coloration as a basis 
for the classification of the Agaricaceae is arti- 
ficial and imperfect. There is no clear line of demarca- 
tion between the various colours, and the designation 
of the colours in the text-books is very indefinite and 
unsatisfactory. A beginning has, however, been made 
by members of the Mycological Committee of the York- 
shire Naturalists’ Union to obtain more accurate re- 
cords of spore-coloration in terms of a standard series 
of tints. It has been found — and this may be a fact 
of some considerable physiological interest — that, with 
one or two doubtful exceptions, all the spore colours 
so far standardised, whether pink, rusty, or purple, fall 
within the region of the less refrangible half of the 
spectrum. Spectroscopic examination also shows this. 
It has been suggested by Buller that these colouring 
matters may serve a useful purpose by screening off 
certain of tne sun’s rays from the living protoplasm. 
Spore-coloration may, however, depend, partly at least, 
upon the kind of substratum on which the fungi grow. 

Manchester. . 

.Literary and Plillosophlcal Society, November 27. — Mr. 
W. Thomson, president, in the chair. — ^Prof. W. Boyd 
Dawktas : Examples of pre-Roman bronze-plated iron 
from the Pilgrim’s Way. The examples^ were an iron 
snaffle-bit, an iron harness-ring, and an iron hub of a 
wheel, covered with a thin layer of bronze, discovered 
in 1895, on the site of a village in Blgbury Wood* about 
two miles due west of Canterbury. The village is of 
prehistoiic Iron age< and is traversed by the Pilgrim’s 
Way, and has yielded a considerable number of imple- 
ments to be seen in the Manchester Museum. Of these 
the three above mentioned are of peculiar interest, be- 
cause they show that the art of plating iron with 
bronze was known at that renn^e period, ranging in- 
definitely backward from the Roman conquest. The 
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implements found along with^he*plated articles consist 
of iron spears, mcs, adzes, hammers, plough^res, 
billhooks, and sickles, of the types found* in settlements 
^^Ise where of 4 :he isame age, such^^ Hunsbury, near 
Northampton, and the Lake Village at Glastonbury. 
In addition to theSe there wwe also fetters and a chain 
for a chain-g'ang of six, with six rings to put, round 
the neck. Similar bronze-plated iron articles have been 
met with elsewhere. — R. L. Taylor: The effect of light 
on solutions of bleaching powder. Experiments were 
described in which solutions of bleaching powder, differ- 
ing in concentration and prepared in different ways, 
were exposed to diffused daylight and to intermittent 
bright sunlight, while other similar solutions were kept 
in the dark. Some of the experiments extended over 
fifteen months. It was found that solutions exposed 
to sunlight decomposed quite rapidly, those exposed to 
diffused daylight much more slowly, while dilute solu- 
tions (i per cent.) kept in the dark remained quite 
unaltered for the whole period of fifteen months. A 
solution five times the strength of the latter, however, 
did undergo some decomposition, losing about 20 per 
cent, of its available chlorine, even whin kept in the 
dark. 

, Dublin. 

Royal Dublin Society, November 27.— Prof. Hugh 
Ryan in the chair. — Dr. F. E. Hackett and R. J. 
Feeley : The polarisation of a Leclanch^ cell. The re- 
covery of a Leclanch 4 cell from polarisation can be 
analysed into tw’o parts, a rapid recovery and a slow 
creep towards the initials E.M.F. The period of rapid 
recovery can be represented closely by an equation 
similar to the equation for the decay of ionisation in a 
gas. The recovery of a Weston cadmium cell from 
short circuit for a brief interval seems also to obey the 
same law. The disappearance of polarisation is there- 
fore mainly a bimolecular reaction. — Miss E. J. 
I.eoaard : The genus Taenitis, with some notes on the 
remaining Taenitidinae. The paper is an endeavour to 
place Taenitis in its true phyletic position, and to find 
out what relationship, if any, it bears to the other 
genera classed with it, under the heading Taenitidinae. 
Taenitis bears a strong external resemblance to Blech- 
num, and this resemblance is further supported by 
many points in its anatomy, such as glandular dermal 
appendages, the venation pf the leaf, and the presence 
of a commisural vein underlying the sorus. Tapnitis 
Is therefore classed as a derivative form in the Blech- 
noid series. Of the remaining genera,^yt^ic^ only- one 
which shows definite relationship to .'^penitts^ls Eschato- 
gramme. The others examined- — Dlymoglossum, Pal- 
tonium-, Hymenolepis — are widely divergent, probably 
m .accordance with their epiphytic habit. 
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hought, Ik Educational 
and Scietmfip:' By *Prof . A. N. Whitehead. 
Pp. vii + 228-. (London : Williamst^d Norg'ate, 
1917.) Price fry. net. 

(2) The Human Worth of Rigorous Thinking : 
Essays and Addresses. By Prof. CassiusyJ. 
Keyser. Pp. 314. (New York ; ColunWeiia 
University Press ; London : Oxford University 
Press, 1916.) 

'~I'*HESE two collections of essays and addresses 
-*• by Prof. Whitehead and Prof. Keyser con- 
tain much matter of considerable interest the 
larg’e number of persons whp- are at present 
occupying- themselves with the consideration of 
the many difficult questions connected with 
educational reconstruction. Distinguished scienti- 
fic, or literary, specialists are not always, perhaps 
not often, trustworthy guides in educational 
affairs. Their absorption in a special liiie of 
thought is apt to produce in them a bigs in regard 
to the relative values of different branches of 
study, destructive of that keen sense of propor- 
tion which a sound educationist must possess. The 
specialist is apt to live in a sub-universe of his 
own, without troubling himself much abdut the 
social value of his study or its relations with other 
parts of the world of thought and action. Even 
in the teaching of his own sub^t the specialist 
not infrequently finds it difficult' sufficiently to dis- 
tinguish between that instruction which is 
directed special training and that which is 
appropriate for forming part of a scheme of libe- 
ral education. However, when a specialist has 
sufficient breadth of mind to enable him to over- 
come the temptations incidental to his own 
occupation, he is frequently able to make contri- 
butions to educational thought which exhibit an 
insight greater than is possessed by many of those 
who approach the problem of education without 
those advantages which accru^from a profound 
study of some one department; knowledge. 

Both Prof. Whitehead and Prof. Keyser have 
the advantage of being mathematical speci^ists 
with a deep interest in the philosophical aai^ect 
of mathematics, and both of them very properly 
select their illustrations in expressing their 
educational views from the domain most familiar 
to them. But Prof. Whitehead, at lea.st, has 
attained to a certain catholicity of outlook in 
educational matters which makes his detailed^ 
expression of views such as will appeal to many 
even of those who may not agree with some of his 
opinions. 

(i) Of the two authors Prof. Whitehead 
remains nearer the solid earth; indeed, his whole 
treatment of educational questions is permeated 
by a profound conviction of the importance'*' of 
education as the means of fitting human beings 
^11:^6 itself inwall its. phasiiss. He 'regards educa- 
tion neither merely as the provision of a stimulant 
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to the higher faculties iphich shall opepEijte as a 
more, or less drn^amental and dc^^chable su^le^ 
ment to ordin^iry life, nor simply- as a scih^me of 
training of the kind which /aims at producing 
purely practical raciency. 

One of the most crucial questions wjiich must 
receive a practical solution in the framework of 
educational reconstruction is that of the proper 
relation between liberal or general education and ' 
that special or technical study which is necessary 
in order to fit a student for some definite career. , 
That a failure to make due provision for both these ’ 
sides of education would be disastrous in its 
consequences is widely, but, unfortunately, not 
universally, recognised. Experience has amply 
demonstrated that a special or technical training 
is tp a large extent a failure unless it is based upon 
a sound and sufficient general education. The 
insistence upon this truth has been so frequent that 
it may be thought to have become a platitude; 

, nevertheless, the pressure of the purely practical 
side of life is likely to become so urgent in the 
near future that, the danger of education becoming 
too purely utilitarian in the narrow sense of the 
term cannot safely be neglected. 

In the higher meaning of the expression. Prof. 
Whitehead is decidedly^utilitarian in his view of 
the aims of education; indeed, the key-note to his 
ideas abou%|»ducation is struck in his definition 
of educa^ioi^s ** the acquisition of tfic art of the 
utilisation ’o^Rnowledge.’* Like all statements of 
a utilitaria^^avour, this definition is capable of 
being interpreted in a narrow or in a broad sense. . 
Its real or apparent defcc?t^,sthat It suggests a too 
exclusive reference to eiifernality, and lays no 
stress upon the development of the inner life, may 
perhaps be held to be removed by means of a 
sufficiently liberal interpretation of the terms 
“ utilisation ” and ** knowledge.” 

In regard to the methods and subject-niatt^ 
of instruction. Prof. Whitehead emphasises moiCT 
strongly the importance of not allowing any one 
branch of stu^. to be treated in such-., a manner 
that it is w^lly isolated frmn other depart- 
ments, and tliatv^ exhibiting clearly and con- 
tinually the relations of all subjects and portions 
of subjects to one another as parts of a connected 
and coherent whole ; in fact, he holds that “ thdre 
is only one subject-matter for education, and that 
is life i^fUfull its ramifications. ” The great practical 
dif%||^t^' in realising such high educational ideals 
ip ^il/actual work of instruction arises from the 
very Wisistent demands which modernist methods 
make#pon the skill and energy bf the teacher. 
Failure on the part of a teacher who attempts to 
teach in accordance with the newer theories is 
apt to be more disastrous than when the older and 
; more mechanical methods are employed. It is 
only fair- to say that, Prof. Whitehead does not 
attem^Ulp ignore the practical difficulties of this 
kind,.whicn*arise when his ideals are carried into 
- the*f>ractic&f doalain.,' w “ ^ 

fa) Prof. Keyser, m his cs^y^on ** The Humah 
i'^orth of Ri^roos Thinkigij^,’^* and Jn 
other assays, on .♦the teac^ng and^ phij^S(Qp|^',di^^ 
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mathematics, has much to say which will interest 
the considerable public whose attention has been 
arrested by the modern logistic school. His style 
of writing suffers from being too ornate, and his 
somewhat overloaded sentences are often a hin- 
drance to a clear comprehension of his meaning. 

In their essays on the philosophy of mathe* 
matics and on logic both the authors , exhibit at 
times a tendency, common in the school of 
thought to which they belong, to attach too 
much relative importance to deductive logic, and 
even to represent it as being almost the sole 
form in which rigorous thinking is embodied. 
Inductive logic, a subject of perhaps greater 
importance, as lying nearer to the actual modes 
in which living thought moves, than deductive 
logic,, is apt to be ignored in an estimate of what 
constitutes rigorous thinking. Tlie reduction of 
the whole or of parts of mathematics to a purely 
deductive scheme in w'hich everything flows by 
chains of syllogisms from a certain body of postu- 
lations consisting of existential assumptions and 
axioms is no doubt of distinct philosophical and 
aesthetic interest, but it is doubtful whether it 
can do much to further the progress of mathe- 
matics as a living and growing organism. 

Mathematical knowledge could not possibly have 
been discovered by purely deductive processes. 
The purely deductive form is one in which a mathe- 
matical theory can be exhibited only after its 
completion ; it operates as a gauge w§:h tests the 
exactitude and completeness of what lias been 
discovered by the operation of mental processes 
of a higher and more^llbtle kind than those in- 
volved in following a f|Pn of syllogisms. Even 
a purely deductive scheriie could not be constructed 
without the factor of purposiveness in the con- 
structor; in default of a perception of aim, a set 
of given postulations, definitions, and axioms 
would be useless. The possession of them would 
ribt of itself enable anyone to move a single step 
in construction^ any more than a fount of type 
would enable a compositor to set up a book if" no 
copy were given to him. It would be unfair to 
imply that Prof. Whitehead and Prof. Keyser are 
unaware of these considerations, but at least 
amongst their disciples of the modern logistic 
school they are by no means always adequately 
recognised. E. W. H. 

THE FUNDUS OQULI OF BIRDS^ , 

The Fundus Oculi of Birds, especially as ijH^oed 
by the Ophthalmoscope : A Study in ConfPara- 
tive Anatomy and Physiology. By Ca&ey A. 
Wood. Pp. i8o+ plates Ixi. (Chicago: The 
Lakeside Press, 1917.) 

"T^R. CASEY WOOD i| an ophthalmic surgeon 
^ with a l^ge practice in ope of the busiest 
cities in America. He.-is a voluminoi^ on 

subjects connected dire ct with the ^lePnce And 
art of his speciality, iayth%'.e(nt6r 

J^cyclopaedia of Ophthidfri^^^;^ of which; sev^ 
Vfljlumes have already ap|>#red» seem? 
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that in tilts t|lere tvas eno^gl^^ labour 

for mcl^e. that# ^ ordizm^ day^f ehyvman, yet 
he hdis "found time to dq^otj^ himself to the ex- 
ploration of whal may almost be described as an 
untrodden held of] science. It isytrue l|i;^t in this 
couatry Dr. 4 |indshy Tohil!^' dboe work of a 
similar kind, but he mainljgS^hcerOed himself with 
the ophthalmoscopic examination of the mam- 
malian eye. Dr. Wood is the first to make a sys- 
tematic examination of the fundus appearances in 
the eyes of birds, and the present volume, with its 
be^tiful series of illustrations by Mr. A. W. 
Head, is a sufficient proof that it has been a 
labour pf love. The present writer is not in a 
position to judge whether the ophthalmoscope 
will prove to be the valuable aid to the classifica- 
tion of birds and the identification of species that 
Dr. Wood seems to think, but a strong case has 
been made out for the use of the ophthalmoscope 
by the ornithologist. For his benefit two chapters 
are devoted to a description of the ophthalmo- 
scope and its use; but an hour or two with a 
friendly oculist in the ophthalmic department of a 
large hospital would do far more than many pages 
of description to enable those interested in birds 
to gain a glimpse of this new field. 

The most interesting chapters in the book deal 
with the relationship between the macular arrange- 
ments in the retina and the habits of the bird. 
In these we have a description of all the variations 
from the almost huntan-like owl family with simple 
binocular vision, through the classes which seem 
to be capable ei^er of binocular or monocular 
vision, to the j^Urely monocular type with its 
nasally placed macula. The author differentiates 
six types of macular arrangement; (i) The 
amacular fundus; (2) the nasal monomacular fun- 
dus, the commonest type in birds ; (3) the temporal 
monomacular fundus, i.e. like the human eye and 
found almost exclusively in owls; (4) the bi- 
macular fundus, with the nasal fovea usually more 
deeply marked than the temporal fovea, the latter 
being used in binocular vision and becoming 
more deeply marked the more the power of 
binocular stereoscopic single vision is called into 
is) infula-macular fundus, where the 
area of clear vision takes a band-like form, with 
a well-defined fovea placed nasally to the disc 
in soippe part of the band ; (6) the infula-bimacular 
fundus, in which there is a similar band-like area 
with two foveas, of which the nasal is invariably 
in the band, while the temporal sometimes forms 
•an extremity of the band, but sometimes lies 
above and apart from it. 

It would have added very greatly to the 
scientific value of this work if Dr. Wood had con- 
firmed his description of the macroscopic appear- 
ances of these various types by microscopic 
sections through the macular areas of the prin- 
cipal types. It is obvious that he himself has 
grave doubts as to the amacular type, and a 
description of the histological appearances of one 
specimen from each of the other types would have 
rriore than compensated for the loss ’ of several 
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OVR BOOKSHELF. 

Elliptic Integrals. By Prof. Harris Hancock. 

Pp. 104. (Mathematical Monographs, No. i8.) 

(New y'ork : John Wiley and Sons, Inc. ; 

L-ondon : Chapman and Hall, Ltd., 1917*) 

Price 65. net. 

Inspired by Sir G. Greenhill, to whom he makes 
due acknowledgment. Prof. Hancock has compiled 
a very useful monograph, compact, well arranged, 
and apparently accurate. Chap. i. is on elliptic 
integrals, properly so called, and their reduction 
to Legendre’s normal forms; k is illustrated by 
appropriate graphs. Chap. ii. is on the sn, cn, dn 
functions, and gives the period-pavement for each. 
Chap. iii. gives a well-arranged list of integrals 
involving elliptic functions. Chap. iv. is on (X)m- 
putation, and follows Jacobi and Cayley in the 
main. It begins with Jacobi’s two-circle proof of 
the addition theorem, goes on to the Landen trans- 
formation, and then gives worked-out examples, 
using the descending scale of moduli {k, ki, k^, ' 
. . .) as Jacobi does. The algorithm of the arith- 
metico-geometric mean is explained and applied, 
and there is a particularly neat discussion (p. 79) 
of integrals of the second kind. There are three 
tables, all to five places : (i) Complete integrals 
K, E with fe = sin and 1® step iord° ; (ii) elliptic 
integrals F(fe,^) with k as above, step 5° for 0 ° 
and 1® for (iii) elliptic integrals E(k,<f>) with 
kt<l> as for (ii). All these tables weije reproduced 
from Levy’s “ Thdorie des fonctions elliptiques 
they are well printed and properly spaced. 

It is unfortunate that restrictions of space pre- 
vented Prof. Hancock ^om giving any formulae 
relating to the first-stage functions J)'. It is 
true that in numerical applications we have to use 
a modulus k instead of two invariants, but in 
many parts of theory Weierstrass’s functions are 
the proper ones to use. . G. B. M. 

Farm Forestry. By Prof. J. A. Ferguson. Pp. 
viii-f24i. (New York: J. Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1916.) 
Price 65. net. 

Scattered all over the United States, amidst 
the farm * land, there are numerous small 
w^ds, which are in most cases remnants of the 
original virgin forest. These wood-lots, as they 
are called, are said to cover in the aggregate as 
many as 200,000,000 acres. Though, as a rule, 
poorly stocked with timber at present, the wood- 
lots are of great value to the rural population, as 
they provide cheaply the fuel, posts, fencing; and 
timber required on the farm. Under proper care 
and management their productive capacity is 
capable of great expansion, and it is estimated 
that all the timber necesnary for the .manifold 
industries of the United States might be grown 
on the wood-lots alone. Great efforts are now 
being made by the Department of Agri<||lture at 
Washington and by the ^ricultural expefigfnt 
stations in each State to CT^ourage the fnrm^ to 
take a greater interest in fiis wood-lot. » 5 * 

The importance of.foreistry as a subject of m- 
strqction in agricultural colleges an^ in high 
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schools is now universally acknowledged. The 
present .^volume is a suitable text-book for agri- 
cultural students and for owners of small wood- 
lands,’ as it covers in a simple way the whole 
subject of farm forestry. It consists of a series 
of readable ^chapters, on the economic value of 
the wood-lot and on' the principles of sylviculture 
as applied to small woods. 

'The Yearbook of the Universities of the Empire, 
1916 and 1917. Published for the Universities 
Bureau of the British Empire. Pp. xvi + 412. 
(London : Herbert Jenkins, Ltd.) Price 75. 6 d. 
net. 

For reasons of economy the Yearbook was not 
published last year. Since the commencement of 
the war few changes have been niade in the regu- 
lations of the universities, and the information 
regarding the ’ conditions of admission, faculties, 
degrees, scholarships, and publications of the 
various universities contained in the 1915 issue 
continue to be substantially correct and are not 
repeated here. In view of the fact that there are 
certain matters to which it is forbidden to refer, 
the part which the universities have taken in 
national service of all kinds is not summarised in 
the Yearbook; this subject is postponed until the 
conclusion of hostilities. Three appendices added 
to the present volume give full particulars of the 
Beit fellowships, the scholarships awarded by the 
Royal Commissioners for the Exhibition of 1851, 
and the Rhodes .scholarships. 

The Yearbook provides a very useful summary 
of university activities throughout the Empire. 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Labyrinths in English Churches. 

As the author of ‘‘.Amusements in Mathematics,” 
reviewed in Nature of December 20, says that he docs 
not know of any instance of a labyrinth in an English 
church, it may be mentioned that one is represented 
in one of the bosses of the north aisle of the nave of 
St. I^ary Redcliffe, Bristol. The style is Somerset 
Perp^dicular, the date probably about 1420. 

C. S. Taylor. 

Banwell Vicarage, December 21. 

. An Optical Phenomenon. 

In physiological laboratories several routine experi- 
ments are in use for demonstrating phenomena of the 
kind described by Capt. C. J. P. Cave (Nature, De- 
cember 13, p.' 284). These phenomena all support 
Hering’s theory of the reciprocal after-effects of stimu- 
lation (see W. H. R. Rivers in Schafer’s “Text-book 
of Physiology,” vol. ii., pp. 1146-47, especially fourth 
paragraph, p. Z147). The seat of illusion begins at the 
retina, but (as hinted in my letter on p. 165, Novem- 
ber 1) involves all the intricate labjrrinth of nerve 
tissue from the retina to the highest sensory and motor 
oenties. 

The way in which the redpeocal after-effects operate 
in the cases under consideration cannot he fully dis- 
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cussed here, but I would make one suggestion. When 
the objects in a given visual field are moving in 
different directions, or some of them not moving, the 
eye usually fixes on one of the objects, regarding it ds 
stationary and treating the others as i^oving. This 
requires both a muscular and a nervous ■effort, involv- 
ing the co-ordinating mechanism of the higher nerve- 
centres ; and when the stimulus ceases or changes, the 
reciprocal after-effects in these centres are apparently 
interpreted as opposite motion ; a change oi nerve- 
muscle co-ordination is necessary to accommodate the 
eye to a changed stimulus. Even' very simple sensa- 
tions may involve complex nerve-muscle co-ordination. 

F. J. Allbn. 

Cambridge, December i6. 
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A TEA VELLER IN LAPLANDA 

M r. hedges butler is a specialist in un- 
usual modes of travel, and may well be 
proud of his pioneer work in systematic journeys 

through the 

air. Most 
visitors t o 
Lapland 
would select 
the long days 
of summer, 
when the heat 
may prove ex- 
cessive and 
the m o s - 
quitoes are 
“ a veritable 
plague.” Mr. 

Butler points 
out that the 
best time to 
start is about 
the end of 
March, and 
he gives pic- 
tures of Ki- 
runa railway 
station, and 
the romantic 
little platform 
at Polcirkel, 
piled about 
with snow. 

When he gets 
as far north 


Mr. Butler gives useful details of equipment, 
which remind us of the delightful ” Provision to 
catch the Whale fish in Russia,” published by 
Hakluyt under the date 1575. He sketches the 
history of the Lapps, and gives, in chap, vi., a 
valuable description of the Murman coast and its 
conditions down to the arrival of the railway at 
'Alexandrovsk. We might reasonably expect, 
however, some reference to the political and com- 
mercial importance of this line, and to the singular 
revival for London, Hull, and Moscow of the six- 
teenth-century trading routes. The bibliography 
of Lap.land in Appendix v. begins with Ste- 
phanius in 1629; but Englishmen would like some 
reminder of Willoughby’s last journals, and pf 
the tragedy of “the Speratiza, which wintred in 
Lappia ” in 1553. ” Kegor, Pechingo, and 

Cola ” are, moreover, discussed by William Buif- 
rough in 1576, and their names were then better 






















Fio^ I.— Bowekqp on the AltenGoird> Norwef^ian Lapland. From ** Through Lapland.'* 


[Photo B. Mesch. 


as he can by 
the steamer or 

the Narvik railway, he casts aside all British pre- j known to our merchants than they are at the pre- 
judices as to hours of meals and clothing ; he dines sent day. Mr. Bufler will do much to introduce 
and dresses like his Lapp companions, sleeps with this r^ion again to general readers, and we can 
them in a skin tent when there is no rest-house, only regret that they must turn elsewhere for the 
and occasionally passes the night in a burrow in romance of our early Russian trade. Burrough uses 
the snow. His friendliness with the people the pleasant terms ” Lappians ” and ” Lappies ” 


smooths away the difficulties of journeys by the 
boat-like sledges or on skis, and he is always 
ready to emphasise his happiness rather than his 
discomfort. In reading his book, we seem ad- 
mitted to the pleasure of his companionship. 

’ Iiapltind with Skis and Rsindesr, wiUi S«mc Account of 

Ancient Lepkind and . the Munnan CoaiH.'* By Frank Hedges Butler. 
Pp. gii+98& (London! T. Fisher XJnwin, Ltd., 19x7.) Price lar. W. net- 

NO. 2513, VOL. 100] 


for the people, ' and we commend these to Mr. 
Butler, wlfb in one place gives us the odd plural- 
” fjegllappers ” as a Nonivegian term. 

A certain^ indifference to language, characteristic 
ali^e of British travellers and of soldiers at the 
Ffpnt, shows itself in Mr. Butler’s work. The 
Finnish spellings in the vocabulary pn p. 48 are 
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not those usually accepted, nor will Fru Wiig of statistical mechanics and their applications to the 
Bossekop feel happy in appearing* as “ Mrs. problems of stellar dynamics. Since the positions 
Wiggs. " “Gastivare ” (p. 125) is neither Finn- and motions of individual stars are known only 
ish nor Swedish, and “ kestikievari ” would in a few instances, it is impossible to treat the 
seem to be the word intended. Mr. Butler, how- motions of stars by the ordinary methods of 
ever, can drive reindeer, just as he can follow classical mechanics, so that statistical methods 
game in Africa, and the main thing is that he have to be adopted. Important investigations in 
accommodates himself so skilfully to his sur-? stellar dynamics have been made recently on this 
roundings. Even if we cannot hope to follow him, basis by several investigators, more particularly 
and may be content to view the wilds of Lapland by Eddington and Jeans. There are two funda- 
from Abisko or the top of Kiirunavaara, we feel ntentally different methods of treatment : (a) The 



Fig. 2.-- I/app tent and sledge at Jukasjarvi.. From ** Through Lapland.’* * 


[Photo P, //, ButUr* 


something, as we turn his pages, of the dry, 
healthy air and the crispness of the arctic snow. 

Grenville A. J. Cole. 


STELLAR DYNAMICS AND STATISTICAL 
MECHANICS^ 

HE five papers referred to below do not form' 
a logical sequence of discussion, but are re- 
lated to one another in that they are all more or 
less directly concerned with the methods of 

^ (i) “StatUtical Mechanics, based on the Law of Newton,” Lund 
Meddilande^ Ser. ii., No. i6. (a)‘<Ucbcr den Sats von den Gletchen 
Vcricilung dcr Energicj*' CuHd Medd,^ Ser. i., No. 79; Arkiv /tfr Mat, 
Astr. och Fysik^ Bd. xiL, No. 18. (3) ‘*Ueber hydrodynamtscMto Glcich- 
gcwicht in Sternsystemen/' Lund Medd,^ £>er. i., No. 82 ; Arkitf fir Mat,^ 
Bd. xii.« No, at. (4) ** Conceptions Monistique et Dualistique de 
]' Uni vers Stellalre,” Luna Medd,^ Ser. i., No. 81 ; ^cienfia^ vol. 

P* 77 O917) (5)*‘Eine Studif uber die Analyse der i;ternbewexuiigon,” 

Luf^ Mtdd, Ser. i., No. 78 ; Arkiv JBr Ma$., etc., Bd. xik, No. xa All 
by Prof. C. V. L. Charlicr. 
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stars may be compared with the molecules of a 
gas, and the effect of the various encounters con- 
sidered, the discussion proceeding along the lines 
of gas theory, (b) It may be supposed that the 
encounters of stars have but small effect, so that 
the stars may be regarded as describing orbits 
under the general attraction of the stellar system 
as a whole, the discussion then proceeding along 
the lines of hydrodynamics. Both methods may 
be expected to give results of value for the general 
theory. 

, Prof. Charlier has adopted the first of these two 
methods in (i), and has worked out a kinetic 
theory for the stars based upon Newton’s inverse 
square law, of attraction ; in gas theory the treat- 
ment has usually supposed either that the mole- 
cules are elastic spheres or that they repel each 
other inversely as the fifth power of the distance. 
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The latter law is artificial, but was used by Max- 
well because it introduced considerable simplifica- 
tion into the discussion. Where stars are con- 
cerned it is necessary to distinguish between real 
collisions and encounters. The latter occur when 
two stars approach one another sufficiently closely 
to produce a relative change in path without 
actually colliding. The number of collisions will 
naturally be considerably less than that of the 
encounters. The fundamental general equation 
of statistical mechanics is formed, and the effect 
■of the collisions and encounters obtained. The dis- 
cussion follows closely along normal lines. The 
integration of the fundamental equation when the 
solution is a frequency-function of type A is per- 
formed, the solution being rather more compli- 
cated than for Maxwell’s law of repulsion. The 
time of relaxation, which is a measure of the time 
taken by the system to reach a steady state, is 
found to be about lo'® years. Jeans had pre- 
viously obtained, by somewhat different reasoning, 
a value of io^< years, which is of the same order 
of magnitude. 

In (2) some of the results obtained in (i) are 
applied to prove the law of equi partition of energy 
for the stars. The proof is elementary and applies 
only for translational velocities, any possible 
energy of rotation not being taken into account. 
As regards translational energy, recent results 
indicate that the most massive stars have the 
slowest velocities on the average, and vice versa, 
which is in the sense required by equipartition. 
But whether there is anything like real equiparli- 
tion, even for translational velocities, we do not 
know ; still less do we know to what extent the 
energy of rotation shares in the equipartition. In 
any case, we should not expect equipartition to 
hold unless the system had practically reached a 
steady state, and other evidence must be adduced 
to settle this point. 

In (3) the hydrodynamical analogy is used, the 
average motion of a small group of stars under the 
general attraction of the stellar system being con- 
sidered, neglecting the effects of encounters and 
collisions on the motion of individual stars. The 
equation of motion for a steady state is derived 
from (t) and integrated. The result is obtained 
that in a star cluster, in which the stars are sym- 
metrically distributed about an axis, in which 
there is hydrodynamical equilibrium and ellio- 
soidal velocity surfaces, these surfaces must be 
spheroids with their axes of rotation perpendicular 
to the radius vector from the centre of the cluster. 
The same result hadi previously been obtained 
otherwise by Jeans. It was proved by Schwarz- 
.schil'd that the velocity surfaces are approximately 
spheroids with their rotation axes directed towards 
the vertex. Jeans, through insufficient evidence, 
had concluded that this direction was not perpen- 
dicular to the radius vector. On the other hand. 
Prof. Charlier, on the evidence afforded by recent 
investigations at Lund, concludes that the two 
directions are perpendicular. Jeans has since 
accepted the evidence on which Prof. Charlier 
bases this conclusion. The result supports, but 
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does not prove, the supposition that our stellar 
system is in such equilibrium, for there are other 
factors to be taken into consideration. 

In (4) Pr6f. Charlier discusses and compares 
what he calls the monistic and dualistic concep- 
tions of the stellar universe. According to the 
former, the universe can be considered as a single 
system which, if it has not actually attained a 
steady state, is on the way to doing so. By the 
latter he means the hypothesis that there are two 
intermingling star-streams, though it is doubtful 
whether the originators of that hypothesis ever 
conceived that there were two streams of stars 
approaching and passing through one another. 
Our knowledge of stellar motions is derived almost 
entirely from the nearer stars, and it would be 
dangerous to make so sweeping an Assertion. 
Reasons are advanced by Prof. Charlier for sup- 
posing that the methods of statistical mechanics 
as developed in (i) can be applied to the monistic 
conception, and an endeavour is made to show that 
the state of motion in our system is comparable 
with the results given by the kinetic theory. The 
time of relaxation obtained in (i) was thought by 
Jeans to be too long for our system to be con- 
sidered as yet in a steady state. . Prof. Charlier 
brings forward evidence to show that the velocities 
of the stars are in qualitative agreement with the 
requirements of the kinetic theory [see (2)!, and 
that red stars are more nearly in statistical equi- 
librium than the younger blue stars. The results, 
obtained in (3) also supported the idea of a Steady 
.state. To Eddington’s difficulty of believing that 
the evidence of .scattered clusters of stars moving 
with a common velocity, such as the Ursa Major 
cluster, can be explained if the chance attractions 
of .stars passing in the vicinity have an appreciable 
effect on stellar motions, Prof. Charlier replies that 
it is possible that such clusters are but the rem- 
nants of much larger clusters, most of the members 
of which have succumbed to encounters with other 
stars by the way. The sparseness of the stars in 
these clusters may be held to support this view. 
Furthermore, Jeans has shown that a compact 
globular cluster moving through another mass of 
stars will be spread out into a disc-like arrange- 
ment, perpendicular to the direction of motion. The 
conditions of Jeans’s discussion cannot be exactly 
reproduced in the stellar universe, but it is 
interesting to note that Turner has shown that the 
Ursa Major system has approximately this shape. 

The fifth paper is a valuable discu.ssion of the 
various methods which have been used for 
analysing stellar motions, and forms a convenient 
summary for purposes of reference. The analysis 
on the simple hypothesis of a single star-stream, 
on that of two star-streams developed by Kapteyn ’ 
and Eddington, on the ell^soidal hypothesis of 
Schwarzschild — all of which are based upon the 
directions of the motions tonlj — and that on the 
correlation methods developed by Prof. Charlier 
^himself— in which both the magnitude and direc- 
tion of the motions are -taken into account— are 
discussed and illustrated by application to one 
particular region of the sky. H. S. Jones. 
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PROF. FRANKLIN P. MALL. 

A ll who are interested in the progress of 
biology will learn with deep regret of the 
sudden death of Dr. Franklin P. Mall, of Johns 
Hopkins University, at the age of fifty-five. It 
was chiefly owing to his precepts and example 
that, in little more than a score of years, a complete 
revolution was wrought in the anatomical depart- 
ments attached to medical schools throughout the 
length and breadth of the United States. Dissect- 
ing-rooms were changed from places in which 
routine teaching and perfunctory investigation were 
carried on to ' laboratories where exact methods 
were applied to the elucidation of definite problems. 
Prof. Mall was thirty-one years of age when 
he returned in 1893 from a long course of study 
under the late Prof. His, of Leipzig, to become 
the first professor of anatomy in Johns Hopkins 
University, Baltimore. He designed his own de- 
partment, selecting a slimly built, cheap, brick 
construction, and settled down with his students 
to coifibine study with research. He devoted him- 
self to embryological and microscopic investiga- 
tions, reconstructing his results in the exact model 
methods practised by Prof. His. His writings 
cover the whole field of embryology, every contri- 
bution representing a permanent addition to know- 
ledge. His pupils left him to fill the various chairs 
of anatomy as they fell vacant, and carried to their 
new departments the methods and spirit they had 
imbibed from Franklin Mall. He took a leading 
part in the foundation of the excellent journals 
which have been established in the United States 
for the publication of anatomical investigations — 
the American Journal of Anatomy, the Anatomical 
Record, and the Journal of Morphology. He pur- 
sued the study of human embryology in a more 
systematic manner than has ever been accom- 
plished by any other man. 

Prof. Mall began to collect embryos in the 
earlier months of development when he settled in 
Baltimore, and continued year by year to preserve, 
■egister, and photograph them ; they were cut into 
serial sections, examined, reconstructed, and 
methodically stored, so that student after student 
could use the same sections for researches of quite 
difl'erent kinds. By 1913 his collection of embryos 
numbered more than 1000, many of them showing 
early stages of diseases and malformations. When 
he succeeded in persuading the Carnegie Institu- 
tion of Washington to establish a National De- 
partment of Embryology, he handed over to it the 
whole of his embryological collection and accepted 
the post of director of the department. The names 
of the workers he enlisted in the service of the 
department, and the great scientific value of the 
“Contributions to Embryology,”- issued by the 
Carnegie^ Institut^n,^ are ample evidence of the 
success of his last piece of statesmanship. 

Prof. Mall was a quiet, kind, and charming man, 
who had set himself a public-spirited but arduous 
task, and he lived long enough to see it well begun 
and to leave behind a band of pupils who are wl.” ' 
ing and able to carry it on. « 
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NOTES. 

fttOF. A. G. Nathorst, of .Stockholm, having on 
November 7 last reached sixty-seven years of age, has, 
in accof-dance with Swedish laws, retired from his. 
appointment as keeper of the palaeobotanical depart, 
menf of the Swedish State Museum of Natural History 
(Naturhistoriska Riksmuseum). His successor has not 
yet been apoointed. 

The efforts of Sir Haroourt Butler in developing the 
mineral resources of Burma have been successful. 
There are prospects, says the Pioneer Mail of Novem- 
ber 3, that the production of wolfram in Tavoy will 
soon be largely increased. One or two mines which 
until recently were cut off from communications are now 
being developed, and promise an outturn of 30 to 
40 tons per month. Some rich new finds have been 
made in old blocks, and with the new road to the 
Pe Valley belt, extensions of present roads, and 
rumours of the promotion of new companies in Eng- 
land, the prospects of the industry have much im- 
proved. 

The council of the National Museum of Wales is 
devoting ^>ecial attention to the insect collections. 
Six thousand specimens, of which a large proportion 
are Welsh examples, have been classified. Experi- 
ments as to the best methods of mounting and pre- 
serving small-winged insects and larvae are being car- 
ried out. There are still, however, several groups 
almost unrepresented, and an appeal is made to col- 
lectors to add any speamens of interest, so that Welsh 
entomology may be adequately represented. 

' Two pamphlets on the Channel Tunnel have reached 
us — one by Mr. Arthur Fell, chairman of the House 
of Commons Committee on the question, the other 
by Sir Francis Fox. Mr. Fell strongly criticises 
the Government for refusing to allow any preliminary 
steps to be taken by the Channel Tunnel Company. 
He not only dwells on the economic and military 
value of the tunnel, but also emphasises the political 
aspect' of the problem. Sir Francis Fox’s pamphlet is a 
reprint from the Geographical Journal. It deals with 
the engineering aspects of the tunnel. The tunnel is 
designed to keep within the grey chalk, except near the 
two coasts, where for a short distance it passes through 
the gault. The depth below the sea-bed is to be a 
minimum of too ft. The tunnel will consist of two 
tubes, each 18 ft. in diameter, with cross-tunnelfe every 
200 yards. It is oroposed to form a “water lock,’ 
a dip in the tubes, which could, in case of emergency, 
be filled with water for the length of a mile.^ The water 
would not injure the tunnel works, and it could be 
pumped out only by the machinery at the power station 
in Kent. Trains could run between Ix>ndon and Paris 
via the Channel Tunnel in six hours. 

When a person feels that the air of a room^ is dry 
and oppressive the feeling is generally explained ^ as 
, due to the relative humidity or fraction of saturation 
i of the air being low. The erroneous- character of this 
i explanation was pointed out two years ago ^ by Dr . 
Leonard 4 Hill and his colleagues 01 the Medical Re- 
.search Committee in a communication to the Royal 
Society. They ascribe our sensation to the rate of loss 
of heat from the skin by evaporation, and have con- 
structed a thermometer with a large bulb covered with 
moist fabric to measure this rate of loss under different 
conditions as to temperature, saturation, and speed of 
motion of the air, the bulb being kept at about the tempera;, 
ture of the human body. The agreement between the in- 
strument and the “feel” of the air is found to be fairly 
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close. The subject has been carried a stage further 
by the work of Mr. G. T. Palmer, chief of the research 
staff of the New York Commission on Ve|pilation. 
He finds that our sensation is due, not to thCrate of 
evaporation from the surface of the body, but to the 
difference between that rate and the rate of supply of 
moisture from the interior of the body to .the skin. 
His paper will be found in the July number of the 
Journal of the American Society of Heating and Ven- 
<tilating Engineers. 

In the December issue of Man Mr. A. C. Breton 
describes, with a photograph, a curious scene .from a 
painted pot found in a mound in British Honduras, 
and now in the Liverpool Museum. It represents a 
group of strange winged creatures which appear to be 
dancing and singing for joy at the coming of vegeta- 
tion, represented by a seedling in the corner. The 
humming-bird was the special messenger of the sun 
to awake and encourage vegetation, and appears pro- 
minently in this group. It would seem a natural 
result of watching the migrating birds in spring that 
man should endeavour to imitate them in his cere- 
monial dances. Similar dances have been noticed in 
Queen Charlotte Islands, and the gestures of the 
creatures on this pot may be compared with those on 
British Columbian totem poles. 

Co-partnership in nests, and presumably in the 
duties of incubation, is known to exist, at any rate 
sporadically, among many birds. Mr. J. Wiglesworth, 
in British Birds for December, records several cases 
of this kind amonj^ sheldrakes breeding on Steepholm, 
an island in the Bristol Channel. In one nest which 
he examined he found the eggs of no fewer than five 
birds. The frequency of this occurrence on this small 
island may perhaps be due to the limited nesting 
accommodation. This record, by so competent an 
authority, will be welcomed by ornithologists. 

Whalers know well the excellent qualities of whale- 
meat, but doubtless the general public would need 
some persuasion to adopt it as a substitute for beef. 
A writer, however, in California Fish and Game for 
October suggests that, in present circumstances, 
a trial should be made. He proposes to begin with 
the Californian grey-whale (Rhachianectes), the carcass 
of which vields about twelve tons of most succulent 
"beef.” Some, both in a fresh state and canned, has 
already been placed on the market, and it is to be 
hoped that success will attend the venture, for in this 
case it may lead to sane methods of conservation. At 
present whaling is being carried on utterly regardless 
of the future, so that unless something is done speedily 
the whales will follow Steller’s sea-cow and many 
another valuable species which has fallen a prey 
to commercial "enterprise." 

Dr. Eagle Clarke, in the Scottish^ Naturalist for 
December, continues his most interesting analysis of 
wild life in a West Highland deer forest. All Students 
of our native fauna will be grateful for' this contribu- 
tion, especially as very little has yet been done 
in regard to altitudinal distribution. Over the area 
^surveyed the fox is verv numerous, at from 900 ft. to 
3500 ft., while the badger, which seems here almost 
extinct, ascends no higher than 1500 ft. A few pairs 
of otters are to be found on IiOChs Osslan (1369 ft.) 
and Treig, and on the river Ghuilbin. Formerly it 
frequented Loch na Lap (1930 ft.), but has not been 
seen there for some years. Many will probably be 
surprised to learn that the house-sparrow has but 
recently penetrated to these fastnesses, having followed 
the iron road into the Highlands. It is now resitl^t . 
at Corrour Station, at the summit of the West High- 
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land Railway (1350 ft.). Thence it has established 
further outposts, but .it has not yet reached Loch 
Treig. . 

An ab|| history of the bats of Central Africa is 
given in an article in the Bulletin, of the American 
Museum of Natural History, vol. xxxvii., 1917. The 
authors, Messrs. J. A. Allen, H. Lang, and J. P. 
Chapin, therein describe the material obtained bv the 
American Museum Congo Expedition.. Natlirally, a 
considerable number of new species are described, but 
the value of the communicadon rests not so much 
on this as on the light it throws upon the life-histories 
of these animals, and the many remarkable struc- 
tural modifications and secondary sexual characters 
which the authors have here brought together. 
Some of these were already known, but the 
range of these peculiarities has been enlarg^ by many 
.striking additions. One of the most important ,,pf 
these concerns the air-sacs of that singular creallu^j. 
the hammer-head bat. But the authors offer no 
ments on the function of the large cheek-pouch of^this 
animal, though they give an excellent figure indicat- 
ing its great size. 

It has long been known that true bats existed among 
the earliest Tertiary mammals, but remains are very 
rare, and nothing has been discovered of the ancestry 
of the group. An imperfect skull of a new genus, 
Zanycteris, has now been obtained from one of^the 
oldest Tertiary formations (Wasatch) in Colorado, 
U.S.A., and according to a description of the specimen 
by Dr. W. D. Matthew (Bull. Amer. Mus. Nat. Hist., 
vol. xxxvii., pp. 569-71), it seems to represent a highly 
specialised member of the family Phyllostomatidae, 
which is still peculiar to tropical America. The skull 
is only unusual in the length of its slender snout and 
the comparatively small size of its canine tooth. 
Numerous comparatively modern fossil remains of bats 
have also lately been received by the American 
Museum from the caverns of Porto Rico. Among 
them one skull is especially interesting as belonging 
to the genus Phyllonycteris, of which only one species 
is known living in Cuba (H. E. Anthony, Bull. Amer. 
Mus. Nat. Hist., vol. xxxvii., pp. 565-68, pi. Ivi.). 

The fishes of the fresh waters of Panama are de- 
scribed with great care and detail by Messrs. S. E. 
Meek and S. F. Hildebrand in vol. x.. No. 15, of the 
zoological series of publications of the Field Museum 
of Natural History, Chicago. Though small <oollec- 
tions of the fish-fauna have from time to time been 
made by tourists and others, no serious survey of the 
waters of the canal zone had been made until that 
organised co-operatively by the Smithsonian Institu- 
tion, the Field Museum of Natural History, and the 
U;S. Bureau of Fisheries. The present memoir con- 
tains the results of this ichthyological reconnaissance. 
The need for such a survey was urgent, since it was 
not begun until much work had been done on the 
canal and natural conditions had already been con- 
siderably disturbed, but it was fortunately completed 
before the species of the two slbpes had been allowed 
to intermingle. Before the survey began the Rio 
Grande, on the Pacific slope of the canal zone, had* 
been throughly cut to pieces, and hence to measure- 
the probable effect of this disturbance it became neces- 
sary to extend investigation to other streams east 
and west of the Rio Grande. ‘ As a ^Consequence, .data: 
wei^ collected which seem to show tAat several species 
have disappeared owing to the unfavourable conditions 
created by the construction of the panal. Five genera 
and thirteen species new to science are described in 
these pages, which, further, are illustrated by 
numerous excellent plates. 



330 


NATURE 


[December 27, 1917 


i 

The Smithsonian Institution has issued an elaborate 
monograph on “The Comparative Histology of the 
Femur,” by Dr. J. S. Foote, professor of patho- 
logy in Creighton Medical College, Omaha, Nebraska 
(Sriiithsonian Contributions to Knowledge, vol. xxxv.. 
No. 3, 1916). Prof. Foote’s investigations commenced 
in 1909, when he casually observed, in a section of a 
turkey’s femur, “a type of bone structure quite unlike 
that usually described." He therefore began a sys- 
tematic investigation of bone structure as revealed by 
sections across the femoral shaft. In his mono- 
graph he gives ilescriptions of the sectional ap- 
pearance of 440 femora — ^amphibian, reptilian, avian, 
and mammalian. Prof. Foote is of opinion that we 
must recognise not one, but three types of architec- 
ture in the minute structure of borie. In the type 
with which most students are familiar the bone is 
arranged in concentric systems- — Haversian systems — 
in the centre of each of which there is a vascular 
channel. The Haversian is the commonest system in 
higher mammals. The more usual system in birds 
is quite different. In them the bone is arranged in 
laminae, with vascular channels between the laminae. 
A more primitive system than either the Haversian 
or “laminar” is what Prof. Foote describes as the 
"lamellar” — ^best seen in the femora of amphibians. 
In this type the bone is arranged in a series of 
lamellae surrounding the medullary cavity, but there 
are no vascular channels either within or between the 
la^ellse, as in the two more highly evolved types of 
bone. 

A LIST of the Hemiptera-Heteroptcra of New Eng- 
land has been published by Mr. H. M. Parshley as an 
“ Occasional Paper ” (No. 7) of the Boston Society 
of Natural History. The list is prefaced by some 
suggestive distributional notes, in which the author 
points out that most of the species common to Europe 
and North .America .appear to be “massed” on or near 
the eastern seaboard of the latter continent. 

While studying the collection of fishes of the 
.Academy of Natural Sciences of Philadelphia, Mr. 
H. W. Fowler discovered many interesting specimens 
from New England waters. Tfiese he describes ip the 
Proceedings of the Boston Society of Natural History 
(vol. XXXV., No. 4). Three of these species are new 
to science, and one of them represents a family and 
genus hitherto unknown in New England waters. 
Some excellent text-figures add much to the value of 
this contribution. 

An interesting paper on recognition among insects is 
published by Dr. N. E. Meindoo (Smithsonian Mis- 
cell. Coll., vol. Ixviii., No, 2), in which he summarises 
our knowledge of scent-producing organs among in- 
sects of different orders, and the responses made by 
various creatures to such chemical stimuli. A con- 
siderable section pf ,the paper is occupied by an account 
of Dr. Meindoo’s own experiments on the character- 
istic odours emitted by different hive bees — queen, 
drones, and workers of various occupations. The 
economic importance of the study of the reactions of 
insects . is pointed out with many apt illustrations in 
Dr. C. Gordon Hewitt’s recent address on insect be- 
haviour as a factor in applied entomology (Journ. 
Econ. Entom., vol. x., 1917, No. i). Messrs. E. A. 
McGregor and F. L. McDonough, in Bulletin 416 of 
the U.S. Department of Agriculture, on the red 
“ spider ” of cotton (Tetranychus bimaculatus), give 
much attention to the mite’s means of dispersal and 
its responses to .seasonal and environmental change. 

Ik part 4 of vol. vii. and part i of vol. viii. of the 
Bulletin of Entomological Research, J*rof. R. Ifcw- 
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stead, continues his “ Observations on Scale-insects,” 
describing several new species, and giving welcome 
figurqi^f the little-known male of the common Leco- 
ntuin: 0 ksperidum. In the latter number the Rev. J. 
Waterston has a noteworthy paper on a new species 
of Paraphelinus, a genus of small Hymepoptera, the 
larvae of which feed in the eggs of grasshoppers. Drs. 
A. Ingram and G. W. Scott Macfie give structural 
details of the pupae of West African mosquitoes. Mr, 
Rupert W. Jack, of Southern Rhodesia, brings forwar 4 
evidence which has convinced him of the occasional 
transmission of trypanosomiasis by blood-sucking flies 
other than the tsetses (Glossina), such as tabanids and 
Stomoxys. There appear, however, to be limits to 
the spread of disease by such means, as they “have 
not resulted in estahlishing trypanosomiasis in any 
area away from the fly-belts.” The Review of Applied 
Entomology, with its invaluable summaries, is now in 
its seventh volume, and a highly useful subject-index 
of the agricultural entries in the first three volumes, 
compiled by Mr. S. A. Neave, hfts just been published 
by the Imperial Bureau of Entomology. 

A PAPER of special interest, literally “breaking 
ground " in a direction hitherto little worked in these 
countries, is Dr. A. E. Cameron’s “Insect Association 
of a Local Environmental Complex in the District of 
Holmes Chapel, Cheshire” (Trans. Roy. Soc. Edinb., 
vol. lil., part i. No. 2). Several American naturalists 
have lately given attention to the intensive faunistic 
and ..'issociational study of small areas, and Dr. 
Cameron has done the same kind of work for this 
small corner of north-western England with great care 
and thoroughness. The relations between the insecte 
found and the ecological types of vegetation in the 
two meadows specially examined are pointed out. 
A feature of agricultural interest was noted in 
the dominance of crane-fly larvae as root-feeders in one 
meadow and of “ wire-worms ” in the other. The 
paper represents a vast amount of systematic and 
statistical work, and it is to be hoped that, as Dr. 
Cameron has now transferred his activities to Canada, 
other of our entomologists may be incited to try 
similar lines of inquiry. 

Several improvements in maps designed to show 
economic distributions are suggested in a paper by Mr. 
George Philip in the Geographical Journal for Decem- 
ber (vol. 1 ., No. 6). Mr. Philip has attempted, with 
a considerable measure of success, to give effect to the 
recommendations of the British Association com- 
mittee’s report on maps for school use. He has 
avoided peppering the map with symbols or names for 
the distribution of natural products, commercial com- 
modities, or industries, and has restricted their use 
to coalfields and a few important natural products. 
Names ate further reduced by giving only the initials 
of ports. The groundwork colouring is a combination 
of density of population and the type of^ vegetation. 
In the most densely populated regions distinction is 
made, by two tints of red, between highly developed 
manufacturing enterprise and horticultural or planta- 
tion industries. The other productive regions are 
shown in shades of green, and undeveloped regions in 
brown. The map thus indicates the present state of 
economic development. Only the most important trade 
routes are shown by land and sea ; on the sea by bands 
the width of which varies with the volume of trade. 
Mr. Fhilip proposes a school atlas on these lines, with 
the continents on a scale of one to forty millions, 
except Europe, which would have a scale of one to ten 
millions. A specimen map of Eurasia accompanies the 
paper. Finer colour printing would Improve this 
striking map. 
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A pJi^HLET by the late Prof. Henrik Mohn, “ Der 
Luftdriick zu Framheim und seine Tagli^e 
Feriode” (Christiania:. Jacob Dybwad), deals 
the pressure at Framheim, lat. 78° . 38' 
long. 163° 37' W., the most southerly meteorological 
station on the earth, established by Amundsen as his 
winter station during his Antarctic expedition. The 
observations were taken daily from April i, 1911, to 
January 29, 1912, at 8 a.m., 2 p.m., and 8 p.m. looal 
mean time, from a Kew pattern station barometer 
hung on a wall of the kitchen of the hut. A Richard 
barograph was also installed close to the barometer, 
and a Wild-Fuess barometer was kept, but the read- 
ings were not used for the computations, as they were 
not so trustworthy as those of the Kew pattern baro- 
meter. The height above sea-level of the barometers 
was II- 1 metres. Hourly values for each hour of the 
whole period are given, together with means and 
deviations. The pressure appears t6 vary from be- 
tween about 710 and 765 mm., and the monthly means 
show a maximum of 753*23 mm. for December and 
a minimum of 726-60 mm. for October. The figures 
are also given for harmonic analysis, and the pressures 
of the different seasons are compared. 

Korea (Chosen) has developed a thoroughly 
systematic series of meteorological stations, and re- 
cently the results of observations for the lustrum 1911-15 
have been compiled at the Meteorological Observatory 
of the Government-General of the peninsula. The shores 
are washed by the Yellow Sea and the Sea of Japan, 
and the geographical surroundings render it compar* 
able in many ways with those of Italy. Observations 
are published for nine stations, fairly well scattered over 
Korea, and extending from Syeng-chin in the north to 
Mokpo in the south. One-half of the stations com- 
menced observing in 1904, so that results are avail- 
able in these cases for fourteen years. Pressure re- 
sults at the several stations agree remarkably well 
inter se, which shows great care in the organisation, 
and the corrected mean for all stations combined, for 
the lustrum, is about 30 in., which agrees admirably 
with the mean value for the year given by the Meteoro- 
logical Office on its mean pressure chart, given in a 
recently published barometer manual. Practically all 
meteorological elements are dealt with for the lustrum 
and for each station. For the several stations the 
monthly means are given deduced from four-hourly 
obs<'rvations, for which the values are also printed 
for the several elements, so that most valuable details 
are available. Five-day means are also given for the 
various data. 

The double compounds of the metallic halides with 
ether hitherto known are those with glucinuni and 
titanium chlorides and with aluminium, mercurm t^d 
stannous bromides. The Journal of the Chdihical 
Society for September contains a description by Messrs. 
A. Forster, C. Cooper, and G. Yarrow of the pre- 
paration of double comoounds of ferric chloride with 
ether and with benzyl sulphide. The former com- 
pound, QHioO.FeGl,, obtained by the interaction of 
anhydrous ferric chloride and dry ether, is a dark red, 
highly deliquescent solid soluble in benzene, but' decom- 
posed by alcohol or water. When heated it evolves 
pure ethyl chloride. The substance in ethereal solu- 
tion reacts with dry ammonia, giving brick-red, amor- 
phous compounds of varying coi^osition. Benzyl 
sulphide ferric chloride, (GTHT)aS,FeCl„ obtained by 
mixing ethereal solutions of its two coipppnents in 
molecular proportions and allowing to stand for some 
hours, forms minute lemon-yellow crystals soluble in 
chloroform and slightly so in alcohol, but insoluble in 
ether or acetone. The crystals rapidly, become brown 
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on exposure to moist air, this reaction distinguishing 
them : from tribeiizylsulphinium chloride ferrichloride. 
Benzyl sulphide ferric chloride is slowly decomposed 
into its two constituents by water; with alkalis the 
products are benzyl sulphide and ferric hydroxide^ If 
a solution of equimolecular proportions of benzyl' 
sulphide and cyanide in dry ether is added to an 
ethereal solution of ferric chloride, tribenzyfsulphinium- 
cyanide ferrichloMe, (C,H,),SCN,FeCl„ is formed. 
This substance is obtained as lemon-yellow crystals 
insoluble in ether, but soluble in alcohol and chloro- 
' form. When treated with excess of ammonia in 
alcoholic, solution the substance gives tribenzyl- 
sulphinium cyanide, (CrH,),SCN, which forms large 
white prisms, m.p. 41®, readily soluble in organic 
solvents, but only slightly so in water. In con- 
tact with water the cyanide completely dissociates in 
a few hours. 

The solving of formulae involving more than two 
variables by means of curves, alignment charts, iso- 
metric charts, etc., is now well known, and a good 
deal has appeared recently on thest? methods. Special 
slide rules have also been employed to a large extent, 
and are designed to solve problems connected with 
special trades. The first instalment of an article on the 
design of special slide rules, by Mr. A. Lewis Jenkins, 
appears in the Engineering Magazine for November, 
and contains much that will be of interest to any who^ 
may be called upon to produce a special instrument<li 
of this^/type. 

Owii^G to the failure of several reinforced concrete 
floors in the United States within ten or a dozen years 
of their construction. Prof. H. J. M. Creighton, of 
Swarthmore College, has examined a large number of 
reinforced concrete structures in which cracks were 
developing, and ‘gives the results of his investigations 
in the Journal of the Franklin Institute for November. 
He finds that in every case the cracks run along the 
reinforcing rods, and are due to the deteriorating action 
of salt and brine on the concrete. Solutions of the 
chlorides react with the lime and the silicates in the 
concrete, and penetrating to the iron of the rein- 
forcement convert it into oxide and hydrate, which 
occupy more space than the metal and force the con- 
crete apart. It is therefore necessary to waterproof 
reinforced concrete structures which will be in contact 
with brine, to cease to use in the concrete beach gravel 
which has not been thoroughly washed with fresh 
water, and never to add salt to the concrete to prevent 
it freezing during building operations in cold weather. 

An interesting article on gear planers appears in 
Engineering for December 14. The most remarkable 
advance which has been made in the formation of the 
teeth of gear wheels is in the substitution of methods 
of generation for those of form-cuttirtg* The principle 
is simple, and the results are precise. A master gear, 
either a rack or a pinion, imparts the correct shapes 
to the teeth of any gears of the same pitch. The basis 
tooth is that of the rack, with flanks having a pre- 
determined pressure angle. This may be embodied in 
a worm-like hob; or a rack tooth can be used to 
^nerate a master pinion ; or the tooth may be employed 
lirectly as a cutter; or several teeth can be included 
in a length of rack, sufficient in number to make con- 
tact with all the teeth that can be in mesh with the 
largest wheel to be generated in the system. The 
relative movements of the cutter and the blank are 
identical with those that will occur in the actual rack 
and its generated gear. Wheels prodi||ed thus will 
engage correctly with the rack aqd with «ch other, and 
require no corrections or easing. The putter is fed 
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tangentially to the gear blank in the intervals of the 
reciprocations of the cutter across the face of the blank. 
This is the principle adopted in the Sunderland generat- 
ing spur-gear planer, manufactured by Messrs. J. 
Parkinson, of Shipley, and the article cited contains 
a fully illustrated description of this machine. 


OVR ASTRONOMICAL COLUMN. 

Comets. — Popular Astronomy for J'lovember contains 
particulars of the appearance of Wolf’s comet during 
the autumn. On October 15 it was readily visible in 
a 5-in. finder, with a small centralnon-stellar condensa- 
tion of the 12 th magnitude. 

Prof. V. M. Slipher photographed its spectrum at 
Flagstaff on August 25 and 26. The spectrum was 
chiefly continuous, even the strongest cometary emis- 
sions being faint; traces were seen of the cyanogen 
band at 3883, and of the hydrocarbon band at 4737. 
The spectrum was too narrow and faint to show the 
solar lines, but it was evident that the comet was 
shining almost entirely by reflected sunlight. This is 
not surprising, considering its great distance from the 
sun. 

Mr. Viljev has made the unexpected discovery tbht 
the object phot<^raphed in September, 1916, which was 
announced as Encke’s comet near aphelion, was not 
•eally that comet; there are thus at least three occa- 
ions (January, 1908, September, 1916, September, 1917) 
when a faint object was detected, nearly in the right 
position for • the comet, and with nearly the right 
motion, and yet proving to have no connection with 
it. It brings forcibly before us what a large number 
of unknown faint objects (comets or minor planets) 
exist in the solar system. Mr. Viljev has taken over 
the computations relating to this comet that were 
formerly in Prof. Backlund’s hands. 

The following ephemeris has been calculated from 
Mr. Viljev’s approximate elements. Perihelion passage 
will be T918 March 24-313 G.M.T. E is the eccentric 
anomaly. 


G.M.T. 
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E. 
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h. m. s. 
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♦ * 

log r 
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-70 
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68 
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66 
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64 
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19-008 

62 
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4 48 
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0-2156 

22-961 

60 

23 24 55 

5 15 

0-1070 

0-2113 

30357 

56 

23 35 46 
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Union Observatory, Johannesburg. — Circular 
No. 39 of the Union Observatory includes a series of 
micrometric measures of Eros made between 'May 15 
and May 28 of the present year, and a discussion of 
the advantages pf ruling star photographs with lines 
of right ascensffen and declination, as compared with 
the rectangular rulings of the Carte du Ciel. Another 
excellent example of the photographic maps now being 
issued from this observatory is included with the cir- 
cular, and it is shown that from these the places of stars 
can be obtained with an accuracy which will suffice for 
most purposes. A further list of nearly 200 proper 
motions found and measured with the blink-microscope 
is also given ; about fifty of them exceed 20* per 
century, and many ,of the displacements are towards 
the solar antapex. * Many of the centennial proper 
motions deduced, and believed to be trustworthy, are 
under 10', and one is only 3-2*. 

Nsw Astronomical Tables. — ^Foir general 

information, the Government Astronomer of New 
Zeatatid has issued a series of astronomical tables 
calcpiated for the meridian of the Hector Observatory 
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, {New Zealand Gazette, No. 141). They give the sun’s 
apparent right ascension and declination, and the 
Gnunwich mean time at apparent noon, as inteiiy^ated 
frSm the Nautical Almanac, together with the Green- 
wich date. With the. aid of auxiliary tables previously 
published, the G.M.T. at apparent noon may readily 
be deduced for any other meridian in New* Zealand, 
and also the approximate times of sunrise and sunset. 


DEVELOPMENT AND USES OF THE 
STATIC ELECTRICAL MACHINE. 

A VERY great advance was made in the earliest 
form of electricity generator by the late James 
Wimshurst in the year 1882. At that time several 
forms of the Holtz and Voss machines were in use, 
but their behaviour was most erratic, the slightest 
moisture in the atmosphere rendered them useless, and 
under most favourable conditions the output of elec- 
tricity was small indeed. 

Wimshurst succeeded in- producing a machine that 
would excite ” with certainty under almost any atmo- 
spheric condition, and by combining a number of 
plates was able greatly to increase the output. Since 
then many manufacturers of electrical apparatus have 
attempted to improve upon it and to convert it into a 
practical and mechanically efficient generator of elec- 
tricity. The Medical Supply Association has now 
placed upon the market what appears to be a 
thoroughly trustworthy and strong British-made 
machine- that will give, at a moment’s notice, a con- 
tinuous and powerful static discharge. 

The mechanical construction of the machine is 
simple and very sound. Special attention has been 
devoted to the plates, which are of vulcanite. By an 
ingenious method of construction each plate is formed 
of three sheets of different qualities; this en- 
tirely stops any tendency to warp, and enables 
the outer surface to be formed of a very 
good quality brittle vulcanite that in itself would 
not bear the high speed of rotation. The whole 
machine is built upon a cast-iron table, and is run by 
an attached motor or by any other convenient means ; 
it is not covered in any way, as the iperfection of con- 
struction is such that electricity is generated 
immediately oh rotating the plates even in the dampest 
weather. 

The uses of the machine are very numerous. It 
has been employed with success in agricultural 
experiments, where greatly increased plant growth 
under the influence of the static discharge has been 
recorded. In electro-therapy its value is fully recog- 
nised, and the static discharge is now in constant use 
in many hospitals. For the production of X-ra^s the 
mapUae has advantages over the induction coil, the 
currem being unidirectional and continuous. For 
fluoroscopy or screen work this is a great gain, 
as the image is bright and absolutely free from flicker. 
Except where very short exposures are necessary, as 
in the case of instantaneous radiography, it will do 
the work as well as, or even better than, a coil. The 
twelve-plate machine is run at 900 revolutions per 
minute, and gives a good discharge between balls 8 to 
10 in. apart; currents from f to i milliampere can be 
passed through a suitable tube. 

One great convenience of the machine is the complete 
absence of complicated resistance coils, metprs, and 
other accessories ; no electrical knowledge is demanded 
in its use; it is always ready, and it only needs rotat- 
ing to produce the current. The cost of running with 
an electro-motor works out at fd. per hour. 

The machine can be seen at the rooms of the Medical 
Supolv Association, 228 Gray’s Inn Road, London, 
W.C.i. 
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THE ASIATIC SOCIETY OF BENGAL. 

publications of the Asiatic Society of j ^ ngal 
are fully abreast of those of the learned ilil^ties 
of the European world. To the Indian they are remi- 
niscent of a glorious past, and give a forecast of the 
Asiatic world that is advancing by leaps and bounds 
into the domains of commerce, industry, art, and 
science. They breathe to-day not only of the society’s 
great founder, Sir William Jones, but of a new Asiatic 
life. In the founder’s first pre^dential address (de- 
livered in Calcutta in 1784) we read : “ Whether you 
will enrol, as members, any nunuber of learned natives, 
you will hereafter decide.” It is a somewhat curious 
paradox on these words that the present membership 
is not only very largely “learned natives,” but that 
many of the recent articles of conspicuous merit are 
from the pens of Asiatic writers. Indians are, in fact, 
pressing forward in every department of thought and 
research, and are practically clamouring to write the 
too long neglected history of their country. There 
are eighty-seven important articles in the Journals 
(placed in our hands), and of these forty-seven 
*are written by native gentlemen-. In thi^ con- 
nection it may be mentioned that the “ Centenary 
Review” of the society (published in 1885) was written 
in three separate chapters, the authors of which were 
two native gentlemen and a Gierman. But lo revert 
to the founder, Sir William was no lover of systematic 
natural history. He lived in Sanskrit lore, and could 
see no merit in, or necessity for, systematic studies. 
The direction was thereby given for the future life of 
the society, and to-day were one to seek out themes 
of adverse criticism the most obvious would be that 
the volumes on our table denote a disproportionate 
treatment of zoology and botany as compared with 
philology, ethnography, mythology, anthropology, 
numismatology, arcnaeology, and history, each no 
doubt important, but not more so than either zoology 
or botany, to the new life of India. 

The first botanical paper published bv the society 
appeared in 1785, and was on the mahua tree {Bassia 
latifoUa). We are there not only given a botanical 
description and an instructive plate, but a full account 
of the economic uses of that most valuable tree, which 
t6-day is of exceptional interest- as a source gf food, 
oil, and spirits. In volsl iii., iv., and v. of the 
Memoirs, now before us, there is not a single 
botanical article. The corresponding Journals contain 
remarkably few ’botanical papers, and those that are 
given are short and deal as a rule with structural 
adaptations to environment or to fertilisation. “Graft- 
ing the Mango Inflorescence,” by Dr. W. Burns and 
Mr. H. Prayag, is, however, iruteresting and sugges- 
tive. To what may be called the general rule there 
are two exceptions — “The Materials for a Flora of the 
Malayan Peninsula ” and a “ Synopsis of the Dio- 
sooreas of the Old World.” The former, started by 
the late Sir George King, has now run into its fourth 
volume, and is being ably continued by Mr. J. Sykes 
Gamble, late of the Indian Forest Department. The 
title of that great work is far too humble, since it is 
literally an exhaustive flora of the Malayan Peninsula, 
and it very possibly has suffered considerably by its 
production intermittently as an appendage to the 
Journal of the Asiatic Society of Bengal. The second 
paper is by Sir David Prain and Mr. I. H. Burkill, 
and deals with an exceedingly difficult genus of plants, 
many of the species of which are of considerable 
economic value. , 

Zoology has in India always taken a more favoured 
position, a circumstance possibly due to the closer 
association of the Indian Museum, than the distant , 
Botanic Gardens, with the home of the Asiatic Society. | 
Dr. Annandale has communicated numerous papers 
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! (some written for him by experts) on the “Biology of 
! the Lake of Tiberias,” as also “ The Distribution and 
! Origin of the Fauna of the Jordan System.” Lt.- 
i Col. J. Manners-Smith has furnished useful informa- 
tion regarding the Shous, or big-horned deer of Tibet. 

I Mr. F. C. Gravely has contributed a paper on the 
“ Evolution and. Distribution of the Indian Spiders 
belonging to the Sub-family Aviculariinae.” Mr. J. 
Hornell gives an excellent account of the “ Pearl 
Fishery in Pal]^ Bay.” This would appear to be a 
I new -bed hitherto unsuspected, which, but for the 
war, would have given greater results than have 
j been attained. Mr. Hornell records it as his opinion 
i that, in the future, cultural operations directed to the 
I inducement of pearls in a comparatively limited num- 
I ber of oysters, kept in captivity, must supersede 
production in natural beds. Capt. R. J$i Seymour 
Sewell, surgeon-naturalist of the Investigator, con- 
tributes a valuable report on the results of his bio- 
logical investigations. Dr N. Annandale, Mr. J. 
Coggin Brown, and Mr. F. H. Gravely have furnished 
th(‘ results of their joint Investigations of “ The Lime- 
stone Caves of Burma and the Malay.” Mr. Gravfely 
further contribute.s a paper on “The Evolution and 
Distribution of certain Indo-Australian Passlid Coleo- 
ptera.” 

Mr. R. D. Banerji, of the Indian Museum, under 
the title of “The Palas of Bengal,” gives a history of 
Bengal and Bihar from a.d. 800 to 1200. Many^^- 
scure points regarding the Pala kings have, through 
Mr. Banerji ’s researches, been cleared up, while the 
photographs he furnishes of inscriptions and colophons 
should facilitate verification. In another paper Mr. 
Banerji analyses the evidence and conclusions of the 
four inscriptions regarding the “ Laksmana.sena l^a ” ; 
and again discusses the “Edilpur Grant of Kesava- 
sena,” originally translated by Prinsep in 1838; and 
in still a further paper deals with the “Four Forged 
Grants from Farldpur.” Rai Monmohan Chakravarti 
Bahadur gives a learned and exhaustive “Contribution 
to the History of Smrti in Bengal and Mithila.” To 
I the historical student "the works translated by Mr, 

■ Chakravarti are of great importance. They furnish a 
mass of information bearing on the social and re- 
ligious life of the people of Bengal in former times. 
In another contribution Mr. Chakravarti deals with 
“The History of Mithila,” during the pre-Mughal 
period, and this versatile writer next discusses the 
geography of Orissa in the sixteenth century, and in 
still another paper exhibits “The Genuineness of the 
Eighth Canto of the Poem of Kumara-Sambhavam,” 
by Kalidasa. 

Mr. Nundolal Dey furnishes an account of the 
ancient Anga, or district, of Bhagalpur, one of the 
most ancient countries of northern India. 

Dr. L. P. Tessitori gives “A Progress Report on the 
Preliminary Work done during the Year 1915 in con- 
nection with the Proposed Bardic and Historical Sur- 
vey of Rayputanam.” In the Memoirs the Rev. H. 
Hosten, S.J., narrates his discovery in Calcutta of the 
original MS. of “Father A. Monserrate’s ‘ Mongolicae 
Legationis Commentarius ’ ” — in other words, Mon- 
serrate’s account of the first Jesuit mission to the 
Emperor .Mcbar, in 1580-83. After an interesting dis- 
cussion of the history and movement of the MS., 

I Father Hosten reproduces the Latin text and gives, in 
an aopendix, useful explanatory notes. He further 
contributes to the Journals, among others, three 
papers: — (i) “The Twelve Bhuiyas or Landlords of 
Bengal ” ; (2) “ Fr. Jerome Xavier’s Persian * Lives of 
the Apostles ’ ” ; and (3) “ Notes db Father Monser- 
rate’s * Mongolijcae Legationis Commentarius.’” There 
are numerous papers on anthropology and ethnology; 
one of special iriterest deals with the Abors and 
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Uralongs. This is written by Capt. Sir George Du£f- 
Sutherland-D unbar and is beautifully illustrated. 

To mention by name even all the more interesting 
papers given in these Memoirs and Journals would 
occupy many pages; as already suggested, they give 
abundant evidence, of a new liie in our Eastern Em- 
pire. The suggestion, might be offered, however, that 
the division ol these public^itions into at least three 
sections, each with its own separate volume, would be 
both an economy and a convenience. 

NEIV FRENCH MAGNETIC CHARTS.^ 

T N France terrestrial magnetism is included in 
^ ' ijheteorology, and the actual survey upon which 
the present work is largely dependent was made by 
M. Muur4||^x, director of Parc St. Maur Observatory, 
then the central magnetic station for France. Prof. 
Angot, who is director of the French meteorological 
service, was responsible for the last magnetic charts 
relating to the epoch January i, 1901. VVhether fresh 
charts will continue to be published every ten years 
appears as yet to be undecided. Two methods were 
considered of obtaining the secular change data, neces- 
sary to derive results for January i, 1911, from those 
for 1901. The first consisted in taking fresh field 
observations in a sufticient number of places, and some 
observations having this end in view were taken by 
JM, Ebl6 in 1912 and 1913. These have served to 
some extent as a control, but the second method was 
that actually depended on. It consists in utilising the 
secular change data published by observatories in 
France and adjacent countries, including Potsdam, 
De Bill, Valencia, Greenwich, Kew, Falmouth, Val 
Joyeux, Munich, Pola, Naples, Coimbra, and San 
Fernando. The ten-year secular changes at the.se 
stations were plotted in a map, and curves of equal 
secular change drawn, from which were deduced the 
secular changes appropriate to each station. The 
method is obviously more suitable for France than for 
the British Isles. But even in the case of France, in the 
absence of positive knowledge that secular change is 
unaffected by local disturbance, it is doubtful whether 
it will be universally admitted that the method is alto- 
gether satisfactory tor the deduction of charts showing 
the local anomalies. It is obviously simpler, however, 
than the carrying out of observations at a large num- 
ber of repeat stations. 

The values deduced for the epoch January i, 1911, 
for declination, inclination, horizontal and vertical 
force, north and west components, and total force are 
given for from 500 to 600 stations, arranged alphabetic- 
ally under the several departments. The declination, 
inclination, horizontal force, and vertical force data 
are also embodied in four charts. Omitting a few 
incomplete or obviously disturbed stations, the remain- 

5.38 were arranged according to geographical posi- 
tion in twenty groups or areas. Taking any one 
group, the mean of the observed values of, say, declina- 
tion was assigned to an imaginary station, the geo- ; 
graphical co-ordinates of which were the mean of those ! 
of the actual stations. In this way values were found, j 
practically free from accidental irregularities, for 
twenty different points. It was then assumed that 
these twenty values could be represented by an expres- 
sion, a + b^ + cK+d(p^ + e^\+f\*^ where 0 + 47® and 
X + 2° represent the latitude and easterly longitude of 
any station. The constants were determined both by 
least squares and by Cauchy’s method, with very sati.s- 
lacto^ results, showing tfiat a simple qiladratlc .ex- 
pression suffices to give normal magnetic values with 
high accuracy for the whole of France. 

} magnitique de la France et d« l' Afrique 'dii Nord (Tvaisie, 

Algdfie, niS*M) au icr janvter 1911." By Prof. Alfred' Antrot. AnnI du 
Biu|Bsaqp|(ral m^ttorologique de >91 1. tome i., pp. 59-95+4 dharts. | 
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Tunis, Algeria, and Morocco are treated by them- 
selves (pp. 86-95). The available data consisted of ob- 
servalions taken by Moureaux at thirty-three stations 
in 1887, and of recent results obtained by the observers 
of the Carnegie Institution of Washington. “The latter 
had observed at thirteen of Moureaux ’s stations, thus 
obtaining data for secular change which were supple- 
mented by results from the observatories of San Fer- 
nando, Coimbra, Tortosa, Naples, and Helwan. A 
six-constant formula of the type already described 
seems to fit the observations reasonably well. Prof. 
Angot would like, however, to have fresh observations 
throughout North Africa, at a considerably larger num- 
ber of stations. Declination, inclination, and hori- 
zontal force charts, representing normal values for 
North Africa as given by the interpolation formulae, 
appear in the text, but on a reduced scale as compared 
with that adopted for the French charts, which show 
the actual anomalies. C. Chrf.e. 

RAINFALL IN NORWAY DURING 1916.’ 

T he director of the Norwegian Meteorological In; 

stitute has, with commendable promptitude, pub- 
lished the twenty-first annual volume of rainfall data, 
viz. that dealing with last year’s returns. The daily 
rainfall is given in extenso for about 200 stations, 
additional information regarding the nature of the 
precipitation, whether in the form of rain, snow, or 
sleet, being afforded by the international symbol 
affixed to the reading when the downfall was other 
than rain, A monthly summary shows, for each of 
476 stations, the actual precipitation, the maximum 
daily fall, and date of occurrence, along with the 
number of days with more than'o-i mm. and more 
than 10 mm. of rain respectively; the mean depth of 
snow is also given and the greatest depth recorded. 
The monthly and annual rainfall .expressed as a per- 
centage of the average is shown for sixty-four 
stations. 

No general summary of the results appears, but 
there is an excellent large-scale map in two sections 
showing the distribution of the annual rainfall for 
1916 by isohyetal lines drawn for each 200 mm. The 
maximum rainfall, shown by the isohyet of 3000 mm. 
(118 in.), appears in three small patches close to the 
coast, l^tween lat. 60° and 61® N., the highest 
rainfall, 3127 mm. (123 in.), being at Indre Matre 
(height 15 m.), in lat. 60® N., long. 6® E. The smallest 
rainfall, about 200 mm. (8 in.), occurs in several areas 
of no ^reat extent north of the Arctic Circle, the most 
extensive being an oval patch aibout eighty miles long 
and fifteen miles broad, situated due south of Ham- 
merfest. The isohyets in some districts near the coast 
are very crowded, especially in areas contiguous to 
the wettest spots, where the rainfall in rather less 
than forty miles falls off from about 120 in. to 32 in. 

As compared with the average, the rainfall of 1916 
on the mean of sixty-four stations was 5 per cent, in 
excess, but individual stations varied from 51 per cent, 
above to 41 per cent, below the average. Rainfall 
was much above the average at most stations to the 
south of lat. 63®, but north of Trondhjem (lat. 63*4® 
N.) there was a pronounced deficit, ranging in general 
from 15 to 40 per cent. The only “marked exceptions 
were at Gjesvair and Vardo, stations to the north 
of 70® and far to the east. In no month did the rain- 
fall show a genei^al excess or defect over the whole 
country, although March and August were dry, and 
January wet nearly everywhere. In February, June, 
and October to December there was a pronounced 
tendency to rainy ^ conditions in the soutn, while a 
drought was experienced in the .porth of the country. 

1 Nedb^riMltagelMr 1 Norge, atgit Det Nortke Meteorolokitke 
Inmitut. Aargang jwri., 1916. 
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In September, on the other hand, the opposite distri- 
bution prevailed. 

From an examination of the detailed summaries it 
would appear that the greatest daily rainfall, 140 mm. 
(5-51 in.), occurred on April i at Livastol, a station in 
lat. 59° N., long. 6® E. Only nine daily falls exceed- 
ing 4 in. were reported in the year under notice, and, 
with one exception, these all occurred in the south. A 
very useful table is given showing the height above sea- 
level and geographical co-ordinates of all the stations, 
which can thus be readily identified on the map. 

R. C. M. 


PLANT DISEASES IN THE IVEST INDIES. 

V ARIOUS root diseases which cause serious loss in 
crops of cacao, coffee, limes, and arrowroot in 
the West Indies have been investigated by Mr. W. 
Nowell, whose conclusions are published in the West 
Indian Bulletin (vol. xvi., No, i). In all cases the roots 
are attacked by the mycelium of species of Rosellinia, a 
cosmopolitan genus of fungi which has long been 
known to include several parasitic species. In most 
ciises the source of infection has proved to be either 
the forest stumps left to decay when the land was 
originally cleared, or, in the case of cacao, the stumps 
of shade trees, such as bread fruit and avocado pear. 
The fungus establishes itself on the dead stumps as 
a saprophyte, and from these the mycelium spreads 
to the healthy roots of the crop. The general condi- 
tions which favour the spread of the parasites and the 
most suitable methods of isolating the infected area 
and controlling the disease are carefully discussed. 

In the West Indian Bulletin (vol. xvi.. Nos. 2 and 
3) Mr. W. Nowell ^ives a first report on an investiga- 
tion of the internal disease of cotton bolls in the West 
Indies. The young lint is badly stained, and in severe 
cases more or less completely rotted, by the action of 
bacteria or of certain specific fungi, which are de- 
scribed in the first of the two papers. Four distinct 
species of fungi have been isolated and studied in 
culture. They appear to be all closely related, and are 
probably to be referred to the genus Nematospora. 
Further investigation is needed, however, to determine 
the .systematic position of the genus. The results of 
the experiments recorded in the second bulletin show 
that infection results from the attack of certain cotton- 
stainers, bugs. Nezara viridula and Dysdercus spp., 
which puncture the ovary walls in order to reach the 
Seeds. The damage c.aused by the bugs includes the 
death of a certain proportion of the seeds, and possibly 
a localised discoloration of lint in young bolls; they 
are, however, the agents by which the fungi and 
bacteria are introduced into the ovary, and there pro- 
duce the characteristic boll disease. 


MINERAL NOMENCLATURE AND COLOUR. 

A PAPER by Mr. Edgar T. Wherry on “The Nomen- 

clature and Classification of the Native Element 
Minerals” (Journ. Washington Acad. Sci., vol. vii., 
p. 447, August,- 1917) is remarkable for its advocacy 
of the use of adjectival prefixes for varieties, rather 
than special or compound names^ which involve, as 
may be remarked, an additional tax upon the memory. 
This attitude is so very rare among scientific men that 
the attention of all naturalists may be directed to it. 
Mr. Wherry thus gives us “ mercuriferous silver” for 
one end of the amalgam series and “ argentiferous 
mercury” for the other, while the former name^ 
swallows up arquerite, bordosite, and kongsbergitef 
” Rhodiferous gold” replaces rhodite and “ferriferous 
nickel ” awaruite, ^osephinite, occtibehite, and soues- 
ite. The realisation that time is very often lost and 
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nut gained by the use of technical names in- 
stead of descriptive word-groupings will make 
mineralogists regard Mr. Wherry’s work with favour. 
His paper, however, is much more than a revision of 
nomenclature, since the element minerals are critically 
reviewed, with’ a number of valuable references to 
recent work. 

Messrs. T. L. Watson and R. E. Beard have made 
a careful study of “ The Colour of Amethyst, Rose, 
and Blue Varieties of Quartz” (Proc. U.S. Nat. 
Museum, vol. liii., p. 553, 1917), and they conclude that 
amethyst is coloured by manganese, probably distri- 
buted as submicroscopic colloidal pjirticles of an oxide ; 
that the colouring matter in rose quartz is organic; 
and that the blueness of quartz, as seen .in;^bany 
igneous rocks, is due to the behaviour of li^ft on 
minute hair-like inclusions of rutile, as pm^ous writers 
have suggested. No explanation is prettpsed for the 
absence or a purple colour in certain examples of rose 
quartz which show on analysis quantities of man- 
ganese in excess of those in ordinary amothyst; the 
point seems worth raising, since the authors reject 
the idea that the colour in amethyst depends on the 
state of oxidation. 


A VILLAGE COMMUNITY IN PAPUA. 

I N the thirty-ninth volume of the Transactions of the 
Royal Society of South Australia Dr. B. Malinow- 
ski, Robert Mond travelling student in the Univer- 
sity of London, gives a valuable account of the people 
living on the seaboard of south-eastern Papua between 
Cape Rodney and Orangcrie Bay.^ 

The most important native village is Mailu, on a 
small island near the coast, the inhabitants of which 
take a prominent place in the trade of southern 
Papua, and in certain industries, such as pottery and 
canoe-building, are more advanced than the mainland 
people. Dr. Malinowski’s de.scriptions refer princi- 
pally to Mailu itself but the people of the mainland 
district, who call them .solves Magi, are occasionally 
noticed. 

Following Dr. Seligman in his account of the 
“Melanesians of British New Guinea,” Dr. Malinow- 
ski regards the Mailu as the most eastern branch of 
the western Papuo-Melanesian population, the Bona- 
bona division of the southern Massim being in contact 
with their eastern border. The sociology and culture of 
the Mailu are of the same type as those of the Koita, so 
fully described by Seligman. Like the Koita, too, 
they speak a non-Melanesian language, though this 
is not explicitly stated by Dr. Malinowski, whose in- 
formation was obtained by means of the Motu lan- 
guage, which is understoodi by most Mailu men. 

The unit of social life is the village community. ThC' 
village is a compact group of houses regularly built 
on land. The houses, on piles, face each other on 
each side of the village street, with their backs to the 
sea and the gardens. The men’s club-honses, or 
dubus, have now almost died out. The community 
was the joint owner of the land and fishing rights, and 
within certain limits of hunting rights. In legal 
arrangements, institutions, and warfare the community 
acted together. It is divided into clans, and the wife 
comes from outside and moves to the . home of her 
husband. Children belong to their father’s clan. 

Dr. Malinowski gives details of the household, with 
diagrams of the building. A genealogical census of 
MaUu village was made to obtain the Icinship system 
and names. Personal names of elders were found to 

1 “ The Natives of Mailu ; Preliminary Results of the Robert Mond 
Research Work in British New Guinea.** By Dr. B. Malinowski, Cracow, 
Robert Mond Travelling Student in the University of London. Transaction* 
and Proceedings of the Royal Society of South Australia^ vol. xxxix., 
Adelaide, December, 1915, pp. 494-*7o6, plates xxvi*xliii. 
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be taboo. The daily life of the natives is described, 
first as to the individual (toilet, dress, ornaments, and 
food), and then with regard to the community 
(seasonal occupations, courtship and marriage, chil- 
dren and their play, public law and tlw restrictions of 
taboo, warfare, economics). The sections on agricul- 
ture and hunting are illustrated by plans and diagrams. 
Fishing, trade, and industries are similarly illustrated. 

In magic and religion a very prominent feature is 
belief in the Bara'u, a living man^ who can make 
himself invisible and prowls about in the night work- 
ing evil magic. Some suppose him to be invisible in 
front, though he can be seen from behind. He can be 
heard,, travels like the wind, and injures his 
victinii in various ways. The ghosts, or Bo"i, who 
dwell in the, preserved skulls of the dead, are not so 
fear^. Thfit spirits go to a distant place. 

The author deals fully with maleficent and beneficent 
magic and with feasting and ceremonial, both in joy 
and sorrow. He concludes with an account of burial 
customs, art, .and knowledge. 

Dr. Malinowski’s long paper is a fine piece of work, 
and an extremely valuable ’and interesting contribution 
to the ethnography of New Guinea. It is abundantly 
illustrated by diagrams in the text, by thirty-four 
pictures from the author’s photographs, and by a map. 
The- paper is a credit to the society which has found 
such ample space for it in its Transactions. 

Sidney H. Ray. 


OIL PROSPECTS IN THE BRITISH ISLES. 

M r. VV. H. DALTON read a paper upon the above 
subject before the Institution of Petroleum Tech- 
nologists on November 20. He deals in the paper with 
actual liquid petroleum only, arid not with the poten- 
tialities of distillation from so-called oil shale, from 
coal, peat, or any other carbonaceous solids. He re- 
gards the widespread conception of a store of petroleum 
of commercial value lying intact within the limits of 
the British Isles as wholly untenable. Nature stems 
at all times since the initiation of organic life to have 
evolved hydrocarbons, in very variable quantity, some- 
times for prolonged storage, often for rapid dissipation. 
In a rapid summary, in geological order, of all re- 
corded appearances of oil or tar within the kingdom, 
the Carboniferous series receives most attention, chiefly 
from the extensive mining operations, which have 
revealed pockets of oil where none is seen at the sur- 
face. Those occurring in the Scotch oil shales are 
presumably due to natural distillation by the heat of 
intruded igneous rock. Others, in the Yorkshire and 
associated coalfields, are assigjned to the alternations of 
terrestrial with marine conditions. 

It must be borne in mind that the roof of a coal 
seam ipso facto implies a change of conditions, front 
terrestrial vegetation to subaqueous deposit of sedi- 
ment, and’ this was in not a few cases brought about 
bv subsidence, the sea often invading an area pre- 
viously supporting terrestrial growth. In the Stafford- 
shire coalfield many such marine invasions have been 
detected, and several in Derbyshire and Nottingham- 
shire. The coeval deposits of Yorkshire and Lan- 
cashire would doubtless furnish similar evidence if 
fullv studied in this respect. 

If petroleum is principally due to marine organisms, 
whether vegetal, animal, or of the neutral character at 
the bottom of either scale, such invasion fu^ishes at 
once a wider area for occupation, arid aburidancte of 
dead ^i^getation as nutriment. Consequently, the roof 
of seam is a waterv paradise for the develop^ 

iri^t organisms, and if the deposited 
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I sands or clays are of suitable character for storage and 
cover, there is a chance for the formation of oil, but 
in no case has there been found a store of high com- 
mercial value. 

Besides abundant exposure at the surface, the 
British geological series has for centuries been sub- 
jected to penetration by mines and borings practically 
throughout its thickness, and no extensive area has 
escaped the test of drill or pick. 

It is much to be doubted whether in any part of 
the Secondary rocks or of the subjacent Palaeozoic 
series there exists any deposit of petroleum of a com- 
mercial value commensurate with the cost of wild-cat 
search (for such it must needs be) and subsequent 
exploitation. Yet the Kelham and Norton instances, 
in the Millstone Grit and Yoredale beds respectively, 
demonstrate the possible occurrence of oil in deep- 
seated portions 01 series of which the wide areas of 
outcrop yield no similar indications. In view of our 
ignorance of the tectonic structure obtaining in these 
older rocks to the eastward 'of proved points, the term 
wild-cat is not too strong; for, although the overlying 
rocks indicate various tectonic movements — presum- 
ably influenced in depth by pre-existing structure — we 
do not know the degree of tnat influence, still less the 
extent to which the older rocks have been brought 
within reach of denuding agencies to form the floor on 
which rest the newer rocks ; an anticline in the 
Secondaries may be “posthumously” along one of 
older date-— it may be oblique or directly transverse to 
flexures that would control the accumulation of 
PalaE^ozoic oil, if such exists. 

It is demonstrated, then, that in the British Isles — 
as in other parts of the world — oil-forming conditions 
have frequently recurred, but to a. very limited extent; 
and although conditions favouring its accumulation, 
and tectonic structures capable of conserving it from 
escape, are also of frequent occurrence, the conjunction 
of the latter essentials with original formation has 
generally failed. Our reservoir rocks are full of water, 
demonstrating the absence of liquid hydrocarbons. The 
curves of our anticlines and synclines serve to enhance 
the beauty of our landscapes, and their formation has, 
under favourable conditions, resulted in ore-bearing 
veins, but to reduce that ore, as generally for heat, 
illumination, and motive-power, we must continue to 
depend upon solid minerals of native .source, and fluid 
combustibles imported from abroad. 

,The feeble and short-lived flows which our rocks 
exhibit necessarily conform to the same hydrostatic 
laws as the vast bulks of other regions, but whether 
from defect of original formation, of space accessible 
for accumulation, or of adequate seal from escape, 
the total result is, from a practical commercial point 
of view, valueless, except possibly in the one or two 
cases mentioned above. To geologists, negative evi- 
dence in respect of petroleum would be accompanied 
bv so much of interest and value in other directions 
that their trivial share in the cost would be gladly borne, 
but owners who looked for royalties would be less 
complacent under their disappointment. Hope is more 
easily excited than regrets are consoled. It is scarcely 
necessary to say that the drill and pump constitute the 
final court of appeal, but the charge of hoarding 
petroleum is not one at all likely to be substantiated. 


EXPERIMENTS ON TRIBO-ELECTRICITY. 

is strange that tribo-electricity — that is, the subject 
which deals with the production of charges by 
rubbing together unlike materjals— has been so greatly 
neglect bv experimentalists during the last 
century. A dozen branches of eledCricity have, during 
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that period, been developed to the dignity of voluminous 
quantitative sciences, whilst this section of the subject, 
which is of great antiquity, can be dealt with on a page 
or two of a text-book, and consists of incoherent quali- 
tative facts. 

A recent paper by Dr. P. E. Shaw (Proc. Roy. Soc., 
November, 1917) discloses interesting results^, and in- 
dicates that this neglected field of research' is being 
developed. Throughout the experiments described the 
conditions of the surfaces used were varied systematic- 
ally — by rise of temperature before and during friction ; 
by treatment when flexed; and by previously grinding 
or polishing, and so on. It is well known that there are 
condensed films on the surfaces of many solid mate- 
rials. Little is understood as to the nature or depth 
of these adsorbed layers, but they havfe proved a verit- 
able stumbling-block to the investigator of certain 
phenomena — e.g. surface-tension and photo-eleQtricity. 
But these films have little influence on tribo-electric 
effects, for here there is always a rough impact of 
solid on solid, the films are penetrated, and the true 
solid surfaces bear on one another. 

The tribo-electric series consists of thirty-six places 
in order from the extreme at top to the extreme — at 
bottom. The outstanding feature of the present results 
is the readiness with which a solid changes its place 
in the series when its surface condition is changed by 
heat, abrasion, flexure, and the like. Thus ordinary 
soda-glass drops from place 5 to place 21 when made 
matt, and to place 26 when its temperature has been 
raised to 245° C. Mica, which normally occupies 
place 6, drops to place 18 when matt, and to place 26 
when heateii to 270®. On the other hand, ebonite rises 
from place 28 to place 27 when matt, and to place 21 
when heated to 100°. The remarkable character of 
these changes is that they are not erratic, but follow a 
simple law, as follows : All materials in the series above 
place 14 fall when rendered matt or after heating ; but 
all materials in the series below 14 have the contrary 
tendency, and rise when heated or made matt. Thus 
the tendency i§ for the two ends of the series to come 
together as a result of these changes of condition. The 
temperature at which the change by heat occurs is 
quite definite for each material, and has been found 
for some sixteen metals and non-metals. It ranges 
from 70° C. to 300° C. 

Dr. Shaw considers that this diametrically opposite 
■behaviour in the + and — groups of the series indi- 
cates the existence of two kinds of atom or atomic 
grqup, one kind for each group, the difference between 
the. two kinds being fundamental. But whatever form 
the theory of these effects may take, these new facts 
can scarcely fail to be of great importance. The re- 
search provides an explanation of the well-known 
readiness with which materials change their tribo-elec- 
trie character. It should now be possible to avoid, in 
great measure, the confusion and irregularity which 
have hitherto characterised the subject. 


THE EELATfON BETWEEN CHEMICAL 
CONSTITUTION AND PHYSIOLOGICAL 
ACTION.^ 

* . V . . 

'T'HE relation between chemical constitution and 
^ physiological action occupies a definite and im- 
portant place in the study of drugs. Chemical investi- 
gation of a drug begins with the attempt to isolate the 
principle to which its activity is due. Then follow 
the determination of its constitution and • the syn- 

1 Summary of a lectur*^ delivered before the Chemveel Society o** 
December 6 by Dr. F. L« 
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: thesis of a number of substances related to the 
parent compound, and comparison of their physiological 
‘ action. 

i The wideness of the term “physiological action," 

! covering as it does any action on the living organism, 

, renders its discussion difficult. It is impossible, for 
j instance, to compare the bactericidal action of phenol 
; with the hypnotic effect of diethylbarbituric acid, or 
with the anaesthetic action of cocaine, for the same 
: superficial signs of physiological action may be due to 
i' widely different causes. Examples of physiological 
; action are not wanting. Compounds of similar con- 
I stitution generally possess a characteristic group- _ 
i smell, whilst each member may have a specific odour. 

\ Sense of taste also provides an occasional means of dis- 
crimination not onl> between side-chains of different 
length, but also in certain cases between stereo- 
isomerides. 

Stereochemical influences often exercise profound 
effects, particularly on nerve-endings. Thus I-hyos- 
cyamine has about a hundred times the mydriatic action 
of d-hyoscyamine, and Z-adrenine many times the pressor 
effect of the dextro-compound .. Asymmetry of a nitrogen 
atom may also condition a difference, as in the case 
of the o- and )8-methochlorides of Z-canadine. The 
cause of this variation still remains in doubt. 

The influence of physical properties, such as solu- 
bility in different media, may be of importance, and 
it has been shown that for a particular series of 
aliphatic compounds their narcotic effect on tadpoles 
was proportional to the partition-coefficients of their 
solubilities in oil and water. 

As an indication of the effect of chemical properties, 
it has been shown that whilst certain basic dyes stain 
the grey nerve substance, their sulphonic acids do not. 
This difference suggested that bases, liberated in the 
blood-stream by alkalis, are extracted by the nerve sub- 
stance, whilst their sulphonic acids remain in solution 
as alkali 's<alts. 

In the case of alkaloids it is a general rule that the 
introduction of a free carboxyl group profoundly modi- 
fies the physiological action. Benzotd eegonine, of 
which cocaine is the methyl ester, has no local an- 
aesthetic action ; whilst quitenine, obtained from 
quinine by oxidation of the vinyl group, is non-toxic. 
Formation of. quaternary salts has also a considerable 
effect. For instance, papaverine has a strychnine- 
like action which is missing in its methochloride, 
and reappears in its reduction product laudano- 
sine. 

In the many cases in which members of a group of 
compounds of similar constitution resemble one 
another in physiological action it is of interest to ob- 
serve the effect of slight chemical alterations. The 
following four pieces of work were then outlined : — 
(^) Tropeines (acyl derivatives of the amino-alcohol 
tropine) ; (2) atninoalkyl esters (formed by the esterifi- 
cation of an acid with an alcohol containing an 
amino-group) ; (3) adrenine and the amines (adrenine is 
the active principle of the suprarenal glapd) ; %)■ pro- 
tozoacidal drt4gs.' The results of experiments that have 
been made on the relative toxicity to infusoria of a 
number of cinchona derivatives, with a view to their 
employment in the treatment in malaria, indicate that 
ethylhydrocupreine was the most active, but they do 
not admit of any certain conclusions as to the relation 
between their chemical constitution, and protozoacidal 
action. 

Experiments have also been made on the relative 
toxicity of the ipecacuanha alkaloids to amoebae, and 
they indicate that the full amoebacidal action char- 
acteristic of emetine is exhibited only" when the nucleus 
is intact. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambkidgk. — ^The University has gratefully accepted 
an offer received from Mrs. King, of Worthing, to 
give loooZ. 5 per cent. War Stock for the establishment 
of a scholarship for research work on fevers, in memory 
of her daughter, Nita King, a member of a Voluntary 
.^id Detachment, who died of cerebro-spinal fever in 
France. 

London. — Prof. Bernard Pares, professor of Rus- 
sian history, language, and literature in the University 
of Liverpool, has b^n appointed the first incumbent 
of the chair of Russian which has been established by 
endowment from the London County Council, and will 
be tenable at King’s College. 

'J'he degree of D.Sc. (Economics) has been con- 
ferrtKl on Mr. A. D. Smith, an internal student, of the 
London School of Economics, for a thesis entitled 
“The Development of Rates of Postage.” 


Dr. .Arnot.d Eiloart has been appointed assistant 
lecturer in chemistry, and Mr. J. T. Westwood assistant 
lecturer in mechanical engineering, at the Technical 
College, Huddersfield. 

Miss E. C. Talbot, of Margam, has presented to the 
council of LIniversity College, Cardiff, a benefaction 
amounting to about 30,000!., which will produce a 
salary of 1500!. per annum for the purposes of a chair 
in preventive medicine. The first occupant of the 
chair is to be nominated for election by the council 
by an expert board, e which Sir Wm. Osier is to be 
chairman. 

Particulars of a novel form of technical instruction 
have reached us from America. A winter school for 
the training of librarians is to be held at the Riverside 
Public Librarv, Riverside, California, from January 7 
to .March 2 of next year, and the services of numerous 
experts in library administration have been secured as 
lecturers and demonstrators. Among the subjects of 
lectures included in the attractive programme offered 
to intending students are -The library as a museum, 
high-school libraries, library mechanics and handicraft, 
cataloguing and classification, office filing and index- 
ing, and binding and repair work. 

There is evidence that the need Tor improved 
technical cKlucation in France is engaging the atten- 
tion of the authorities. The question was first rais«l 
a year ago by a paper by M Leon Guillct in the 
Bulletin of the French Society of Civil Engineers for 
October-November, igi6. ^he meeting at which the 
paper was read was presided over by the Minister of 
Commerce and Industry, and out of the discussion 
which arose a committee was formed for the purpose 
of submitting recommendations to the Minister men-, 
tioned. Discussion was invited from pers^ins not 
members of the society, and the results .are publi.shed in 
the Bulletin of the society, January-April, 1917, and 
the Re^uc de Mitalliirgie, May-June, 1917. A sum- 
mary of the committee’s recommendations also appears 
in the September-October number of the Bulletin dc la 
Soeiiti d’Encouragement pour VIndustrie Nationale. 

The Committee on the Neglect df Science has pub- 
lished an article bv Sir Ray Lankester on the new 
scheme of ex.'imination for Class I. of the Civil Service. 
This is of considerable interest to those concerned with 
'the position to be occupied by science in secondary- 
school and university education in the future. An ad- 
niii:able summary of the report of the Government Com-/ 
mittee under the chairmanship of Mr. Stanley Leathes 
is embodied in this statement, and Sir Ray Lankester 
frankj^ admits that the new pyoposals are a great 
advaift# in the direction desired by the Neglect of 
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Science Committee. The Government Committee, ‘ in 
its report, has, however, contented itself with attempt- 
ing to secure equality of opportunity to all branches of 
learning, and considers that the schools and universities 
should do the rest. Whether the theoretical advance 
will prove of practical value remains to be seen, for the 
older universities and great public schools are, without 
exception, dominated by the “classics.” In the con- 
cluding sentence of Sir Ray Lankester ’s article the posi- 
tion is summed up as follows : — “ Mr. Stanley Leathes’s 
Committee, instead of rescuing education from the pro- 
fessional vested interests of the classical schoolmasters, 
hands back the victim, after many professions of good 
will, tH!> the tender mercies of those who are banded 
together to starve, torture, and discredit her, and re- 
morselessly to maintain the domination and the pecu- 
niary allurements of the ‘classical system.’” 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, December 13. — Sir J. J. Thomson, 
president, in the chair. — Prof. B. Moore : The forma- 
tion of nitrites from nitrates in aqueous solution by the 
action of sunlight and the assimilation of the nitrites 
by green leaves in sunlight. Dilute solutions of 
nitrates exposed either to sunlight or to a source of 
light rich in light-energy of short wave-length (such 
as light from mercury vapour arc enclosed in silica) 
undergo conversion of nitrate into nitrite. There is an 
uptake of chemical <>nergy in this reaction transformed 
from Hght-<^nergy, as in the formation of organic carbon 
compounds in foliage leaves; it is to be added to the 
relatively small number of endothermic reactions in- 
duced by light. When green leaves are immersed in 
nitrate solution comparatively little nitrite accumulates, 
indicating that nitrites are rapidly absorbed by the 
green leaf. Nitrates taken up by plants from soil ivould, 
in presence of sunlight, be changed to nitrite.s, which 
are much more reactive than nitrates. This indicates 
that the early stages of synthesis of nit/ogenous com- 
pounds arc carried out in the green leaf and aided by 
sunlight. Rain-water collected for a considerable time 
contains no nitrites, all having bwn oxidised to nitrates, 
but if exposed to bright sunlight or ultra-violet light 
for a few hours a strong reaction for nitrites is alw.ays 
obtained. There is no hydrogen peroxide or ozone in 
air at surface level. The fresh odour in open air, 
commonly referred to as “ ozone,” is probably nitrogen 
trioxide, which at high dilutions has the odour of ozone. 
The oxides of nitrogen are probably formed by the 
action of sunlight, rich in ultra-violet rays, in upper 
regions of the atmosphere upon air and aqueous 
vapour. — 1 . R. Moir ; The transition from rostro- 
carinate flint implements to the tongued-shaped imple- 
ments of river-terrace gravels. Seven flint implements, 
exhibiting a beak-like profile, have been found, asso- 
ciated with early palaeoliths, in cert.ain ancient valley 
gravels. The implements described exhibit certain 
characteristics of form only before seen in the rostro- 
carinates discovered beneath the Pliocene Red Crag and 
in other pre-Palaeolithic deposits in East Anglia. They 
show also by the nature of their flaking and proven- 
ance that thev are of early Palaeolithic age. The dual 
character of these specimens is verv rharked and points 
to the conclusion that the knowledge of the manner in 
which to rnake a palaeolith was acquired ^by long ex- 
perience in producing rostro-cari nates. This view finds 
support in the experiments in flint-flaking which have 
been carried out. The specimens hdve been recoyered 
from a wide area in southern England, and it ^scems 
reasonable to regard them as presenting transitional 
tynes linking the rostro-carinates with the earliest 
palaeoliths. 
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Physical Society, November 2^— Mr. W. R. Cpoper, 
vice-president, in the chair. — Prof. J. W. Nicholson : 
Some problems of stability of atoms and molecules. 
The paper is mainly concerned with the possible exist- 
ence and stability of’ atoms, and of molecules formed 
alter the manner suggested by Stark, the link between 
the atoms in a molecule being provided by a stationary 
electron on the molecular axis. Atoms on the Ruther- 
ford model, though dynamically unstable, are stable for 
the simple vibrations ordinarily excited ; but it is shown 
in the paper that atoms with such a stationary electron 
have a much more limited degree of stability. More- 
over, they cannot exist even in an undisturbed state 
unless they are endowed with a negative charge, for no 
steady motion is possible, and this conclusion extends 
even to atoms regulated according to a dynamics such 
as that of Bohr. Stark’s conclusions do not, therefore, 
survive a quantitative treatment, and molecules cannot 
be formed in the manner ho supposes. The paper also 
discusses the more symmetrical problem, in which there 
are two such stationary electrons in an undisturbed 
atom, and it is shown that systems with a transitory 
existence, which arc known by their spectra to occur 
in the solar corona, are apparently unaccompanied by 
the still more transitory systems which would be formed 
bv the attachment of an electron after the manner of 
Stark, This is a further argument against the possi- 
bility that two atoms in a molecule can he linked by a i 
single electron, or by two electrons, which attract both ! 
atoms. — ^T. H. Blakesley : Uses of certain methods of 
classification in optics. This consisted of an account of 
the additions which, in the course of the intervening 
years, the author had been enabled to make in the 
general diagram of optical properties, first communi- 
cated by him trt the Physical Society in the year 1903 
(Proceedings, vol. xviii., p. 591). 

Geological Society, December 5. — Dr. Alfred Harker, 
resident, in the chair, — E, Heron-Alien and J. E. 
arnard : Application of X-rays to the determination of 
the interior structure of microscopic fossils, particu- 
larly with reference to the dimorphism of the Nummu- 
lites. Mr. Heron-Alien said that in the year 1826 
d’Orbigny published among the nomina nuda that 
compose his “Tableau M^thodique de la Classe 
C^phalopodes ” the name Rotalia duhia, G. Berthelin 
was the first investigator to make use of the “ Planches 
intidites ’’ which had been partly completed by 
d’Orbigny for the illustration of his unpublished work 
upon the Foraminifera. Berthelin made for his own 
use- careful tracings of 246 of A. d’Orbigny ’s' un- 
finished outline-sketches; among them was the sketch 
of R. duhia. On the death of Berthelin the tracings 
passed into the possession of Prof. Carlo Fqynasini, of 
Bologna, who reproduced them all between the years 
1898 and 1908. Fornasini’s opinion was that the 

organism depicted by d’Orbigny was probably referable 
to the Ostracoda. Messrs. A. Earland and E. Heron- 
Alien, while examining the material brought by Dr. 

J. J. Simpson from the Kerimba Archipelago in 1915, 
discovered undoubted Foraminifera of an unknown 
type, which resembled Berthelin’s^ tracing. Prof. 
Boule sent the d’Orbigny type-specimen to London, 
and the Rhizopodal nature of R. duhia was estab- 
lished. It is not a Rotalia, apd it must await deter- 
mination until more specimens are obtained. It has 
been named provisionally Pegidia papillata. Mr. 
Barnard experimented with the object of ascertaining 
the interior structure of the shell by means of the 
X-rays. A skiagraph of the dense test of Biloculina 
hulloides, d’Orb., shows the arrangement of fhe earlier 
qhambers as clearly' as it is indicated in Schlum- 
berger’s sections. The application of X-rays to the 
dense imperforate sheMs, Cornuspira foliacea (Philippi), 
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produced skiagraphs showing the dimorphism of the 
shells. The skiagraph of Astrorhiza arenaria, Nor- 
man, shows the internal cavities that contained the 
protoplasmic body. Two arenaceous forms, Botellina 
lahyrinihica, Brady, and Jaculella ohtusa, Brady, 
distinguished at once by skiagraphs. Mr. Barnard 
afterwards experimented on still more difficult mate- 
rial. Operculina complanata, Defranoe, the umbilical 
portion of which is obscured by secondary shell-sub- 
stance, furnished a skiagraph that showed curious dis- 
tortions of the internal septa. The determination of 
the Nummulites, depending on a knowledge of the 
internal structure, is facilitated by the application of 
X-r.ays. 

Optical Society, December 13. — Prof. F. J. Cheshire, 
president, in the chair. — J. W. French ; Proposed 
standard system of optical notation and sign conven- 
tion. The author pointed out that owing to the non- 
existence of standards, confusion often arises in the 
interpretation and use of optical formula?, due to in- 
definiteness as to the sign convention employed in 
their construction. The suggested scheme, which con- 
tained about one hundred clauses, dealt with the nota- 
tion for points, lengths, and angles and the sign con- 
vention for lengths and angles. Certain of the quan- 
tities were dealt with historically, as, for example, 
the substitution of the Greek letter “/x” for “n/' to 
represent a refractive index. It was suggested that 
the more controversial clauses might be discussed by 
.-i committee which would issue supplementary lists 
that would ultimately cover all points, including the 

definition of terms and other standards. T. Smith : 

Optical nomenclature and symbolism. The author 
dealt with the definitions of fundamental quantities, 
and conventions for positive directions, angles, curva- 
tures, and powers. The necessity for a number of 
new symbols was shown ; a ^ccial symbolism was 
required for oblique pencils. 'The ne\v symbols pro- 
posed for frequently recurring quantities were ex- 
plained. 

Llnnean Society, December 13. — Sir David Prain, 
president, in the chair. — Capt. .A. W. Hill ’. Seeds En- 
closed in a stony endocarp and their germination. Irr 
certain genera the seed or seeds are protected by inclu- 
sion within a stony endocarp. In such cases it is 
found that definite provision is made during the de- 
velopment of the fruit for the liberation of the seeds on 
germination from their stony envelope. In the case of 
Prunus and similar nprmally one-seeded fruits splitting 
apart of the two halves of the endocarp takes place, but 
in such three- to five-seeded fruits as Canarium, Sclero^ 
carya, Draoontomelon, Saccoglottis, Aubrya, etc., special 
fenestrae or opercula are provided which are pushed 
away by the germinating embryo. In Davidia not only 
are special fenestrae removed, but also portions of the 
Intervening skeletal structure of the endocarp. The 
remarkable fruit of Plciogynium,, encloses several seeds 
which germinate without any disintegration of the 
endocarp.— Mrs. Haig Thomas: Skins illustrat^g re- 
sults obtained in crossing species of pheasants; ■ The 
cross between silver pheasant {Gennaeus nycthemerus} 
and Swinhoe’s pheasant (G. svHnhoei) gave a remark- 
able series of segregating forms in the F, generation. 
Amongst these were birds scarcely distinguishable from 
svfinhoei. The F, form was a combination very dis- 
tinct from the parental types ; and, judging from the 
frequency with which some of the new forms occurred 
in F,. -it was evident that they behaved as dominants 
and likely that they could have been bred’ true. The 
cross Phasianus versicolor x P. formosanus had been 
made reciprocally. Crosses involving several pairs 
showed that there were consistent differences according 
to the way in which the cross was made, 




Royal Meteorological . Society, December i< 

H. G. Lyons, president, in tbc chair 
computation of wind velocity . from 
servations. In this problem the rci^lried 
ties occur as the bases of a succession of tfl^lgloo . in'* 
which tWo*jsides, a, h, and the ihcliided 
obtained by single calculations ft’om^*th 6 bdblite^<>b* 
servations. To solve , such triangles directly ^hy 'the 
ordinary slide-rule method, the two numl^rs a, h on 
the logarithmic scale must be brought intq coinddcnce 
on the logarithmic sine scale with two angles differ- 
ing by the magnitude of the angle C. When this has 
been done the other elements of the triangle can be 
read off directly. The paper suggests a mehns of re* 
ducing the labour of setting the scales. A prepared 
chart of logarithmic sine curves is Cfsed, which in 
effect takes the place of the logarithmic sine scale of 
the slide rule. The other scales are rearranged with 
the view of reducing the arithmetical work involved 
in the complete solution of the problem. — E. G. 
Bllham : The. use of monthly mean values in climato- 
logical analysis. The objects of the paper are : — (i) 
To determine to what extent computations based on 
calendar monthly mean values are vitiated by the fact 
that the latter are of unequal length ; and (2) to pro- 
vide means of applying numerical corrections on 
account of errors arising from this cause. ' The mean 
month is defined as an exact one-twelfth division of 
the year, or 30 437 dayd, and that period is used as the 
standard t <5 which the results derived from the actual 
months are reduced. The matter is of special interest 
in connection with the computation of Fourier co- 
efficients to represent the seasbnal variation of a 
meteorological element such as temperature. Regard- 
ing the year as a cycle. of 360°, errors arise from the 
fact that the monthly mean values will in general 
differ by small amounts from the ordinates of the curve 
corresponding with 15®, 45®, etc. The corrections to be 
applied to the original monthly means and to the 
Fourier amplitudes have been 'determined. The use 
of these corrections is suggested as an alternative to 
the employment of five-day means in cases where 
special accuracy is required. 

Calcutta. 

Asiatic Society ol Bengal, November y.—Sir Charles 
Eliot : Zoological results of a tour in the Far East. 
MoUusca nudibranchiata (ascoglossa). The author 
describes a new species of Stiliger remarkable in the 
possession of pointed oral tentacles and tentacular 
prolongations of the' foot. The ^cies was found in 
pools of bracki.sh water at the edge of the Talb Sap, 
or inland sea of Singgora, in Peninsular Siam. — S. 
Kemp : Zoological results of a tour in the Far East, 
Decapoda and Stomatopoda. In the course of his tour 
in Japan,' China, and the Malay Peninsula Dr^ 
j\nnandale obtained eighty-five species of DecapodA 
and Stomatopoda, Considered as a whole, the main 
interest of this large collection lies in the fact that all 
the species were obtained in fresh or brackish water. 
Little .attention has hitherto been paid tP the habitat 
of Decapoda, and, as a rule, no indication ip to be 
found in the literature as to whether a, species inhabits 
fresh, brackish, or salt water. Dr, Apnandale’s col- 
lection supplies precise information on this point, and 
shows that a surprisingly ;large number of forms have 
been able to establish themselves in water that is fresh 
or of greatly redujced^ salinity. — Karm Chand Mehta ; 
Soipe observations an^ experiments on the rust on 
LofiMa asplenifolia, D.G. The cause of rust, on this 
plant is Puccinia butteri. The author has had diseased 
plants under his observation for a year. - He describes 
the habit and behaviour of the parasite, and host, and 
disptiises some microscopic details of fihe para^tf.-' - 
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^^0Mneering. ^ 

(1) A Treatise on the Elements 0/ Electrical 

Engineering. A Text-book for Colleges and 
Technical Schools. By William S. FrankFin. 
Vol. i., Direct- and Alternating-current M^hiines 
and Systems. Pp. x + 465. (New Yorky The 
Macmillan Co.; Lon4^ : Macmillan ^dvCo*) 
Ltd., 1917.)' Price245.net. . 

(2) Continuous-current Motors and Control Appa- 
ratus. A Practical Boo^ for ' all Classes of 
Technical Reader. By Peifren Maycock. 
Pp. xvi + 331. (London: Whittaker and po., 
1917.) Price 6s. net. 

(3) Power Wiring Diagrams. A Handbook of 

Connection Diagrams of Control and Protective 
Systems for Industrial Plants. By A. T. Dover. 
Pp. XV +208. (London: Whittaker and Co., 

1917.) Price 65. net. 

(i) TT is usual for writers ^^J>ooks on electrical 
A engineering to conm||P|themsclves to the 
theory either of direct-current or of alternating- 
current practice. In an elementary treatise, how- 
ever, it is best to include both, and this the author 
has done. A most satisfactory feature is the intro- 
duction of the concepts of the modern theory of 
electrons, and this greatly stimulates the interest 
of the reader in many of the phenomena and appa- 
ratus described. Other excellent features are a 
free use of the calculus — we were impressed by the 
pains taken to make, the mathematics simple — and 
the intrpduction of many easy problems. 

After the table of contents. Prof. - Franklin gives 
a list of the national organisations and societies in 
America relating to engineering, and describes the 
field in which each society is specially interested. 
The student is encouraged to obtain further infor- 
mation directly from the secretaries of these 
societies. In particular, he is advised to write to 
the Bureau of Standards at Washington to obtain 
a list of its publications and full information about 
its activities. This is very properly regarded as 
an essential part of the education of an American 
engineer. 

In the first few chapters a rdsumd is given 
of magnetism and electrodynamics. In 'several 
places the author has abbreviated his explanations 
until they are obscure. We read, for example, 
P- 73 that , when a circuit has. a certain induct- 
ance ** one volt will cause the cufrent in the cir- 
cuit to increase at the rate M one ampere per 
second.*’^ The uninitiated reijlllkwould naturally 
think that the current goes omUlhinually increas- 
ing so long as the volt is applied in the same way 
as the velocity of a mass of one gram goes on con- 
tinually increasing when a dyne is applied to it. 

The author is hamoered by his loyal adherence 
to the nomenclature list published by the American 
JAHtute of Electrical Engineers. For instance, , 
h^!3||ls the unit of the fipx of magnetic induction 
the maxwell, and the unit of magnetic induction 
density the gauss. We deduce also that a gauss 
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is;i>^^,n.gilb^ and a maxwell pet 

square Jcend^'etre;^ jt seems to us that there is a. 
quite i|nriwessary dragging in of the najrtles of 
great meh' of science, especially as the dennitioi^ 
a^e frahnied on the assumption that permeability is 
a simple numeric. Clerk Maxwell would not have 
admitted this assumption. The American gauss 
is the unit both of magnetic induction and of 
magnetic force. Many physicists consider that 
[ magnetic induction is caused by magnetic force 
just as strafn is caused by stress. The assumption 
that cause and effect are measured in the same unit 
is unjustifiable. 

In our opinion the practice of christening units 
after the names of men of science should be adopted 
only very sparingly. The watt and the- joule are 
well named, but we deprecate the growing use of 
the kelvin for the unit in which electrical energy 
is boi^ht and sold. Those evil-sounding words, 
also, the abohm, the abampere, and the abfarad, 
used by Americans are almost libellous to the great 
men whose memory they are supposed to keep 
green. 

On p. 96 a table of sparking distances is given 
between spherical electrodes the diameters of which 
are 0*5, i, 2, and 3 cm. respectively. The room 
temperature at which the experiments were made 
was 18® C., and the reading of the barometer 
745 mm. Analysing the figures given, we find 
that for a given pair of electrodes the spark occurs 
very approximately when the maximum potential 
gradient between them attains a certain definite 
value. Surely the author should have pointed this 
out. It is a physical fact of great interest and 
may well prove "to be the starting point of new 
advances in our knowledge. It is at least^ of 
practical value to be able to calculate the sparking- 
distances between spheres and the voltages at 
which the brush discharges begin to appear bn 
them. 

The chapter on the electron theory is clearly 
written, and much knowledge is given in little 
compass. We are sorry that Peek’s formula for 
the voltage at which the corona appears on 
cylindrical wires is not given, as it is wonderfully 
accurate and most useful to power engineers. 
Descriptions are given of Cottrell’s apparatus for 
precipitating dust and smoke particles from the 
atmosphere j and of ozonisers for converting 
oxygen into ozone. But the most interesting 
devices described are the vacuum-tube current 
valves the action of which depends on the emis- 
sion of electrons by hot bodies. These curreril 
valves are now much used as receivers and 
detectors In radiotelcgra|)hy, and also as “ ampli-. 
fiers ” either for exciting or for maintaining 
electric oscillations. 

In those parts of the book de^i^ted more parti- 
cularly to engineering the author describes the 
latest types of electrical machines, and it is satisn^ - 
factory to notice how well they illustrate funda- 
mental principles, and. how amenable their theory 
is to elementary matheniattcal treatment. The . 
series parallel controller, the^rotar^ converter, the ^ 
frequency transformed, and -all ,the variou^ typi^s ' 
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of polyphase motor arc cases in point. Some of 
the proofs given are worthy of high commen- 
dation and will be much appreciated by students. 

(2) A simple description is given of the various 
kinds of direct-current motors which are in every- 
day use, and the elementary theory of their action 
is explained. The problems which interest the 
designer are barely mentioned, but the practical 
methods of testing and the requisite calculations 
are fully described. The wiring connections are 
given in far greater detail than in ordinary 
treatises, and ^his will be of value to working 
engineers, enabling them to get a thorough grasp 
of the requisite connections for the electrical 
devices which they have to use constantly. Many 
numerical examples are given. We can recom- 
mend this book to the beginner and to all w’ho 
wish to understand the working of electric 
starters, controllers, contactors, automatic lifts, 
etc. The book is well printed, the diagrams are 
clear, and the machinery and devices described 
are of the latest types. 

(3) The author clearly indicates the scope of his 
book by describing it as a handbook of connection 
diagrams of control and protective systems for 
industrial plants. Considering the limited space 
at his disposal and the very complicated direct- 
and alternating-current systems that have to be 
described, the author has, on the whole, been 
successful. The reviewer would have liked fuller 
explanations in places, "and some of the diagrams 
fatigue the eyes. As a book for occasional refer- 
ence it will prove useful. We notice that in 
accordance with the practice of many engineers a 
zigzag line is used to denote an inductive coil. 
A helical line, however, is more, self-explanatory 
and practically as easy to draw, and we have, good 
hopes that it will soon be universally used. Recom- 
mendations to this effect have frequently been made 
by “ symbols ” committees in many countries. 

A. Russell. 


GEODETIC BASE MEASUREMENTS. 

La Mesure Rapide des Bases Gdod^siques. 
Par J.-Ren^ Benoit et Ch.-Ed. Guillaume. Cin- 
qui^me Edition. Pp. 285. (Paris: Gauthier- 
Villars et Cie, 1917.) 

T he use of invar wires in the measurement of 
ba.ses in geodetic triangulation, as well as in 
topographical surveys, has become so well estab- 
lished that a new edition of MM. Benoit and Guil- 
laume’s handbook on their employment will be 
welcomed. 

The fifth edition does not for the. most, part differ 
greatly from the previous .edition, which, appeared 
in 1908, but an additional chapter has been added, 
in which the results of later experience have been 
added. The control of the wires, both by fixed 
marks laid down in a building .with which the 
. length of each wire may be coniparecl, and by a 
abort base on which the wires can.be used, under 
.field conditions, is discussed. The former is in 
use in England, France, Egypt, India,' and dse- 
, where, while at Potsdam a 240-metre base is used, 
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The permanerfee of mural control-marks is con- 
sidered, and the experience of the Bureau at 
Br^teuil shows that the distance between such 
points of reference should be verified over a con- 
siderable period of time. 

The results of base measurements at the Simploii 
tunnel in 1906, in Uganda in 1907, in Portuguese 
East Africa, the Argentine, Russia, Mexico, and 
Rumania are given in some detail, as being opera- 
tions for which the wires were verified at the 
Bureau ; but these by no means exhaust the list of 
countries in which the method of measurement by 
means of wires, initiated by Prof. Jaderin, of 
Stockholm, in 1890, has been employed. In 1913 
a base eight and a half Idlometres long was mea- 
sured near Lyon by the Geographical Service of 
the Army bpth with invar wires and with an invar 
4-m. bar, in which the mean values obtained by 
to-and-fro measurements with the bar and those 
of two wires differed only by 8*3 mm. 

The need for comparison between the “ bases 
murales ” or the control-marks which now exist 
in several countries is insisted on, and such a com- 
parison between Teddington had been 

taken in hand rec^RIy, but has been interrupted 
by the war. The results of investigations, which 
were undertaken on the proposal of Sir David Gill, 
to ascertain the changes caused in a wire by con- 
stant use at normal tension are set out; and the 
results of the comparison made with twelve wires 
from four to six times yearly over the period 1908 
to 1916 in continuation of an earlier series, 1904 to 
1907, show well the stability of these wires when 
carefully handled under favourable conditions. 

Three notes on the expansion of invar and the 
effect of mechanical and thermal treatment upon 
it conclude this very useful handbook on the use 
of these wires in field measurement, and the pre- 
cision which may be attained with them. 

More can be said regarding the practical use 
of these wires in the field and the various diffi- 
culties that have from time to time been en- 
countered ; but as these lie outside the personal 
experience of the authors they have not been.’speci- 
ally dealt with in this volume. H. G. L. 

PHILOSOPHY. 

A Defence of . Idealism: Some Questions and 

Conclusions. By May Sinclair. Pp. xxi + 396. 

(London:. Macmillan and Co., Ltd., 1917*) 

Price 1 , 25 . net. , 

M ISS MAY SINCLAIR’S “Defence of 
Idealism ’* is written with a most refresh- 
ing ease and fr< y|it^ from technicality, It is the 
work of an an^mp', but of an amateur who has 
read much an^ • sees how • arguments that are 
usually thought to be abstruse bear closely upon 
problems which should command the interest of 
every thinking person. Professional students 
cannot fail to. regard* such a -book as a gratifying 
proof of' the vitality of philo.sophy in this country* 
The- idealism which Miss Sinclair sets out to 
defend is not idealism in general, but idealistic 
monism. It would have been well if Miss Sinclair 
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h^d said plainly what she understands by this 
doctrine, and how precisely it differs from other 
isms ” to which Miss Sinclair is opposed. Some- 
times she speaks as though the enemy were the 
New Realism, sometimes Pluralism, sometimes 
Pragmatism, sometimes something else. To be 
definite is not .to be dull, necessarily ; - it would not 
have detracted from the readableness of Miss 
Sinclair’s book if she had made plainer just why 
she disagrees with William James, M. Bergson, 
and Mr. Bertrand Russell, to mention three of the 
contemporary names which figure most frequently 
in her pages. However, let us take the book as 
we find it. To a vague and there-or-thereabouts 
doctrine one can offer nothing but a criticism 
correspondingly inexact. 

It is manifest . that Miss Sinclair is, above all, 
anxious to safeguard the higher elements of our 
world, the reality of moral experience, the reality 
of religious experience, and our hope of existence 
in a future state. Miss Sinclair holds that these 
valuable elements are gravely threatened both by 
Pragmatism and by the New Realism. In her 
quarrel with the New Realisg^he present reviewer 
would not wish to intcrvefljjBjp^ Frankly, he has 
never been able to understano^he logical basis of 
the New Realism, nor what bearing (if any) that 
doctrine has upon the vital problems which 
thoughtful people expect philosophy to illuminate. 
But in regard to Pragmatism Miss Sinclair seems 
to have gone gravely astray. The basis of the 
Pragmatist’s belief is a kind of optimism, or, to 
speak more accurately, a kind of meliorism — that 
is, a belief that the constitution of the world is 
good upon the whole ; and this implies that the 
world is such that the higher needs of man’s 
nature are sure to receive satisfaction. If the 
analysis of human nature goes to shbw that man 
needs assurance of the reality of moral and 
religious experience, and needs belief in a life 
after death, then that is pro tanto a reason for 
holding that the universe will satisfy those needs. 
Is this illogical, as Miss Sinclair seems to think? 
If so, where is the flaw in it? It is quite a mis- 
take for Miss Sinclair to think that “Pragmatism 
has no l(^ic,” and that “it is spineless.’’ On the 
contrary, it has all the logic that is worth having. 

OUR BOOKSHELF. 

An Ethical Svstem Based on the Law.t of Nature. 

By M. Deshumbert. Translated from the 
. French by Dr. L. Giles. With.^a. preface 
C. W. Saleeby. Po. ix + a-^ri' (Chicago and 
London : The Open Court Publishing Co.,. 1917*) 
Price 2s. ftd. net. 

Huxi-ey maintained that ethical prbgress 'depends, 
not on imitating the cosmic process, but on com- 
bating it. M. Deshumbert proclaims a not -less 
exaggerated theory that the -whole duty of .Man 
is to bring his conduct into harmony with Nature. 
Organisms are rich in adaptations which, secure 
self-preservation and the perpetuation of the 
species; and if man is to continue to survive, he 
must become increasingly fit in these directions. 
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Organic Nature, historically regarded, shows, on 
the whole, a progressive differentiation and inte- 
gration of the nervous system ; and man must 
follow this trend. But among animals it is often 
clear that success has rewarded not merely 
strength or cunning, but sociality and care for 
the offspring as well ; and Man must vie with 
Nature in parental care and mutual aid> 

This is familiar good. sense, well worth, restat- 
ing in the author’s picturesque way, with a pleas** 
ant note personnel ; but we cannot pretend to see 
any stability in the thesis that “the Good is every- 
thing that contributes to the harmonious expan- 
sion of the individual and of the groups of which 
he is a^ member. ” For the “harihonibus expan- 
sion ” includes, for man, goodness; and. one of 
the evidences of an evolutionary process being 
progressive or integrative is just that it leads op 
to the good. The author seems to wander round 
in a circle; but it is not a dull circle. His book 
contains an interesting collection of examples (not 
always quite accurate) of self-preservative adapta- 
tions and parental care; and quite a feature is 
made of what the Rev. J. G. Wood once gathered 
together in a suggestive volume — anticipations of 
man’s devices by animals. 

Much salutary counsel, sometimes a bit prosaic, 
is given, by attending to which the sum of human 
happiness and effectiveness would be greatly in- 
creased. It is obvious that man may strengthen 
his hands and avoid many gratuitous hindrances 
by regulating his life biologically or physio- 
logically, but we should not call this an ethical 
system. The book has appeared in at least seven 
languages — and it cannot but be useful practically. 
But it does not rise to its title. n 

The Munition Workers' Handbook. By Ernest 
Pull. Second edition. Pp. 158. (London : 
Crosby Lockwood and Son, 1917.) Price 2s. bd. 
net. 

This little book opens with a brief treatment of 
workshop arithmetic, mensuration, and geometry, 
presented in a simple manner suitable for those 
who have taken up munition work temporamy, 
and probably forgotten, through disuse, most of 
the mathematics acquired at school. The composi- 
tion, mode of manufacture, and strength of iron, 
steel, and other common materials are then exr 
plained. This section of the book should certainly 
encourage the worker to take a more iritellrgent 
interest in workshop processes. Illustrated 
descriptions of workshop tools are then given, 
including a good account of the use of micro- 
meters. This section of the book should prove 
very useful. The following chapters are devoted to 
workshop operations, such as lathe work, drill- 
ing, tapping, screwing, bench work, planing,' 
shaping, milling, and gcar.-cutting. The 
author clearly has intimate knowledge both of the 
subjects dealt with and of the requirements and 
limitations of the' class of worker addressed, and 
has been successful in producing a book well 
adapted for the ’purpose in view. Its merits are 
such as to lead us to believe that the book \yiU 
outlast the special conditions created by the war. 
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LETTERS TO THE EDITOR, 

[The Editor does not hold himself responsible lor 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
■ the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Magnetic Storm and Aurorai Deoenfber 16-17. 

The tollovvlng details of a noteworthy magnetic 
storm and aurora, whicli occurred on December 16-17, 
are communicated by permission of the Director of the 
Meteorological Office. C. Chkke. 

Kew Observatory, Richmond. 


On the magnetic traces at Kew Observatory, Rich- 
mond, Surrey, there were indications of disturbance 
shortly after 8h. on December 16, but no striking 
movements until after i4h. (2 p.m.). Activity was 
greatest between i6h. and midnight of December 16, 
but some considerable movements appeared after mid- 
night, and the disturbance did not die down until 
after 4h. on December 17. The range of declination 
(D) was about 34', the ranges of horizontal force (H) 
and vertical force (V) being respectively about 400 7 and 
250 7. The needle reached its extreme westerly posi- 
tion about i4h. 40m., and its extreme easterly position 
just after 2ih. Its largest continuous movement was 
a swing of 23' to the west, occupying about thirty-five 
minutes, and ending just after 22h. The highest and 
lowest values of H occurred about lyh. and 2ih. 15m. 
respectively ; between these hours, there was a general 
tendency to fall. A very rapid movement in H ended 
just before 2ih. 15m., the element falling 2157 in 
less than ten minutes. Between the. end of this move- 
ment and 2h. 2Sm. on December 17, H rose almost 
350 y* 

Fixmh i4h. 30m. until after 2ih. on December 16 
the D trace showed, superposed on a gradual drift to 
the east, a series of oscillations with a mean period of 
about twenty-two minutes. The H trace also showed 
a series of oscillations between i5h. and iSh., and the 
oscillations in the two elements were roughly in phase, 
increase in H going with westerly movement of the 
needle. The changes in V were of a normal kind, the 
value of the element being raised between i5h. and 
22h. on December 16, and depressed in the early hours 
of December 17, The V trace was almost free from 
sheurt-period oscillations, and these were also less con- 
spicuous in the D and H traces than is usual with so 
large a disturbance. 

The following particulars are reported from Eskdale. 
muir Observatory, Dumfriesshire, where the magneto- 
graphs record the north (N), west (W), and vertical (V) 
components of magnetic force : — 

Time of commencement Sh. 17m. G.M.T. on 
December 16. 


of force being approximately in N— 1507, in W+80 y, 
in V-2607. 

Observations of aurora on December 16 have been 
reported from many stations in Scotland and Ireland. 
At Eskdalemuir aurora was first noticed at 2oih., when 
it appeared as a glow to W.N.W. At 2ih. an arc 
extended from about N.W. to about N.E., with green 
streamers extending towards the zenith. At 2ih. lom. 
the arc had disappeared, but the whole northern half 
of the sky up to the zenith was glowing brightly. At 
2ii'h. the glow was less extensive. It was noticed at 
this time that the streamers radiated to a point about 
10® from the zenith towards the south (t.e. the radiant 
point had an elevation of about 80®, an azimuth of 
about 180°). The streamers were not thin and sharply 
defined, as is usually the case, but vaguely defined 
I patches of light which glowed brightly. At zi^h. the 
i principal glow was to the W. and W.S.W., but it was 
' also plain to the N.W., N., and N.E. TTie natural 
inference was that the centre of the arc of the horizon 
from which the disturbance proceeded had changed 
azimuth from N (nearly) to W (nearly) between 2tih. 
and zi^h., but the radiant point of the streamers did 
not change appreciably in position. A slight glow was 
still visible in the N.E. at 23h. 

At Aberdeen Observatory, Mr. Clarke, the observer, 
reported a fine auroral display on December 16. From 
i6h, 45m. to 2ih. i|>«was of a comparatively stable 
character. Until i8h. there was a single curtain-arc, 
with crimson, yellow, and green colouring. Between 
i8h. and 2ih. there were several similar arcs, coloured 
from yellowish-green to bluish-white. After 2 ih. the type 
altered, streamers appearing all over the sky, accom- 
panied by a corona. This second auroral phase would 
seem to have synchronised with the very rapid fall of 
magnetic horizontal force at Richmond. 

At Rothesay, according to the observer, Mr. J. 
Davidson, the aurora was very fine indeed. Along 
with extra long streamers were waves of red and white 
light, the whole centring overhead and forming an 
I immense “dome” (corona), where both streaniers and 
waves of light centred. The red waves came mostly 
! from N.W. and N.E. 

At Fort Augu.stus the “dome” was in the zenith at 
2ih. 15m. The most southerly station from which 
observations have been received at present is Seskin, 
near Waterford, where the aurora was “moderately 
bright” at 2ih., and “faint” at 22h. The observer, 
Mr. Ernest Grubb, writes : — “ The aurora on Sunday 
was much, brighter at Mount MelHck, fifty-seven, miles 
north of here, and very much brighter at Belfast, 
174 miles north of here.” 

At Southport “ a very fine display of streamers ” was 
seen early on December 17, between z^h. and zfh., 
and therefore corresponded with the second magnetic 
, disturbance at Eskdalemuir. 


Range 

638 y 


587 y 


h. m. 

Maximum of N at 17 23' 

Minimum ., „ 2 t 27 

Maximum of W ., 17 16 

Minimum ., » 21 14 

Maximum of V between 17 20‘ 

and 17 35 >579 y 
Minimum „ at 21 18 

These ranges, it will be noticed, especially that in 
V, arc much larger than those recorded at Kew Ob- 
servatory. 

After the occurrence of the minimum values about 
2ih. 20m,, the Eskdalemuir curves showed a recovery 
to about their normal positions ; but just before zh. on 
O^oomter 17 another disturbance was recorded, caus- 
an increase in W and fall in N and V, the changes 
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SOURCES OF POTASH. 

A S is well kiK^n, the world’s supply of potash 
during the last three yeat;s has been greatly 
curtailed owing the present isolation of Ger- 
many, and coin^unds of potassium have, con- 
sequently, greatly increased in price. This, 
of course, has acted adversely on the interests of 
agriculture, of medicine, and of numberless pro- 
1 cesses in the arts which are more or less dependent 
upon the use of potash compounds. Up to within 
comparatively recent times such potash as the 
j world needed was obtained from sea-water, cither 
directly, or indirectly through the medium*^f sea- 
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plants (feeZ/> or varec) ; by the incineration of land- 
plants (wood-ashes); from vinassct or the residue 
left on distilling: fermented beetroot molasses ; from 
suint, or the ** yolk ” of sheep’s wool, etc. These 
still continue to be sources of potash, but they are 
of comparatively subordinate importance when 
compared with the relatively enormous output of 
the Stassfurt deposits. All these sources, includ- 
ing: those of the Stassfurt beds, are ultimately 
dependent on the ' primitive rocks of the earth — 
that is, to the decomposition of such minerals as 
potash felspar, potash mica, and the vast number 
of zeolites and other silicates which make up much 
of the rock-forming: material. 

Felspars are, in fact, the most abundant mine- 
rals in the earth’s crust, constituting:, according: to 
Dr. Hatch, about 48 per cent, of the whole, the 
potash felspars forming- the predominant propor- 
tion. Orthoclase, when pure, should contain 16*9 
per cent, of potash (K2O), but such a theoretical, 
figure is never reached, owing to a greater or less 
admixture of soda. About 12 per cent, of potash 
is the usual amount, which is rather more than the 
a\erage percentage in the Stassfurt deposits. 
Many suggestions have been '■'made from time to 
time to extract the potash from the two chief varie- 
ties of potash -felspar, viz. orthoclase and micro- 
cline, and from the intrusive igneous rock known 
as pegmatite, which is a mixture of quartz and>j 
felspar ; and a large number of patented processes 
for this purpose are on record. It is said that up- 
wards of one hundred patents on this subject have 
been taken out in the United States alone. One 
of the most promising of these was that of E. Bas- 
sett, who, in 1913, patented in the United States 
and Canada a process based on the discovery that 
powdered potash-felspar, when fritted with com- 
mon salt, was decomposed, with the formation of 
potassium chloride, which could be leached out 
from the sintered material, and obtained suffi- 
ciently pure for technical purposes by fractional 
crystallisation. 

This process was independently discovered, and 
has been carefully studied, by Mr. E. A.. Ashcroft, . 
who has brought it to the notice of the institution 
of Mining ond Metallurgy in a paper which has 
just been published (Bulletin No. 159, December 
13, 1917). The reaction is a reversible one, and 
for its success in aflfording the maximum yield of 
potash certain conditions of fineness, temperature, 
duration of heating, and absence of air and moisr 
ture must be observed, which, however, would 
seem to be easily reached in practice. Lar^e de- 
posits of suitable material are to be met with in 
Great Britain, notably in Cornwall and in various 
parts of Scotland and Wales. Other localities 
occur in Ireland. Some of these are already 
worked for pottery purposes, but others, as in 
Sutherlandshire, on the extreme north-west coast 
of Scotland, are untouched, and would be emin- 
ently suitable sources of supply, and capable of 
yielding some 20,000,000 tons of material without 
going below visible outcrops. 

Considerations of space prevent any fuller ana- 
lysis ofrMr. Ashcroft’s proposals, but we are in- 
clined to concur in his general condusion that from 
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a purely commercial point of view the attempt to 
work these Scottish deposits seems fully justified as 
likely to prove remunerative, and we further agree 
with his contention that, given the raw material of 
the potash trade (the chloride), manures and all 
other potash products can be produced at least as 
favourably in this country as in Germany, and that 
an important section of German trade may thus be 
wrested from her, whilst our own urgent needs for 
munitions of war, for the soil, and for the chemical 
industries may be supplied. 

The Stassfurt deposits occupy an extensive basin 
in the North German Plain, in Prussian Saxony, 
close to the borders of Anhalt. The brine-springs 
which they furnish have been known and inter- 
mittently worked since the early part of the thir^ 
teenth century, but they ceased to 1^ remunera- 
tive, as sources of common salt, in the first years 
of the nineteenth century, arid their working was 
abandoned. In 1839 the Prussian Mining Office 
commenced a systematic examination of these 
deposits, and put down a number of borings in 
different parts of the area, with the result that the 
potash formations were found to occur in practi- 
cally only one locaility, near the River Bode, not 
far from Magdeburg. During the last third of the 
preceding century a new industry sprang up and 
the villages of Stassfurt and Leopoldsh^l, from 
being wholly insignificant places, became the 
centres of a numerous population. 

The conditions under, which the Stassfurt. 
deposits have been formed were the subject of 
elaborate inquiry by van’t Hoff and his coadjutors 
so long as the eminent Dutch chemist lived. 
Although his interpretation cannot be said to be 
wholly satisfactory, the investigation greatly eluci- 
dated the mode in which the beds are supposed 
to occur, and rendered it very probable that similar 
deposits will be found in other parts of the world. 
Indeed, their existence has already been proved. 
In 1909 large deposits of sylvine, or potassium 
chloride, were discovered in Upper Alsace, in an 
area of about 200 sq. km., near Mulhouse. Two 
strata were found, the upper 3 ft. thick, the lower 
more than 16 ft. thick at a depth of from 1600 ft. 
to 21CX) ft. This field, unlike that of North 
Germany, seems to be continuous, without faults, 
and is of more recent geological origin. ^ 

The issue of La Nature for November 24 con- 
tains an interesting account of what has been 
allowed to transpire concerning these Alsatian 
beds, from w:hich the following particulars 
are taken. The deposits, although continu- 
ous, are far from being horizontal or uniform. 
On the contrary, they are folded and irregu- 
lar. The lower layer of sylvine is surrounded 
and covered, throughout the whole of its 
extent, by the upper layer, arranged somewhat in 
the form of an ellipse, in plan not unlike, indeed, 
a painter’s palette. At the edges the saline layers 
gradually thin out and disappear. From their 
great depth they are naturally at a high temj^era- 
ture, not less than 48^ C. From statements made 
in 1912 it . was calculated that tha upper layer of 

1 Cf. Pi<of. LAUga fa Thorpe • " DicUenMrjr of Applied Chemutry.” . . 
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' sylvine contained about 98,000,000 cubic metres, 
distributed over 84,000,000 square metres, whereas 
the lower layer amounted to 603,000,000 cubic 
metres, spread over an area of 172,000,000 
square metres, equivalent in round numbers to 

1.500.000. 000 tons of potassium salts, or 

300.000. 000 tons of pure potash. The first 
borings were made at Wittelsheim (originally in 
1904, in searching for coal), and some fourteen 
others have been made over different parts of the 
area. The salt began to be won in 1910, and in 
1912; from the Amelia mine, with 200 men, the 
daily output reached 300 tons. The mineral, 
brought to bank, was crushed and powdered and 
ehher treated directly for the manufacture of 

muriate ” or exported. 

* The potash layers are composed of bands, alter- 
nately red and gi*ey, consisting principally of a 
mixture of sylvine and rock-salt. The red bands, 
coloured ‘ with ferric oxide, contain the principal 
amount of the potash salt, whereas the grey con- 
sist -mainly of common salt. In addition there are 
found thin layers of argillaceous schist and 
anhydrite. The content of potassium chloride 
varies from 20 to 68 per cent., and rarely falls as 
low as 10 per cent. The raw products contain only 
insignificant quantities of magnesium salts and 
may, therefore, be used directly in agriculture after 
grinding. In this respect they are more advan- 
tageous than the Stassfurt salts, which need 
separation from the large quantities of associated 
magnesium salts. The Reichweiler factory is 
capable of treating daily about 260 tons of the raw 
mineral, producing from 40 to 50 tons of pure 
potassium chloride. The content of bromine is 
so small as not to be worth extraction. 

The production of Alsatian potash is carefully 
regulated by the German Government, and by the 
law of May 25, 1910, the Amelia mine, the only 
one actually at work in Alsace, was allowed to pro- 
duce no more than 1*46 per cent, of the total yield 
of the Empire, t.e. 9000 tons of pure potash, or 
45,000 tons of raw salt, corresponding with an ex- 
traction of fifteen wagons per diem, far below what 
it was capable of affording. At the beginning of 
the war, in spite of some improvement in the situa- 
tion, the fifteen Alsatian mines, capable of yielding 
in the aggregate about 800,000 tons per annum, 
were allowed to sell only 80,000 tons, and the total 
amount reserved to Alsace was permitted to be 
only about one-tenth of the German production. 
This action is, of course, due to the attempts 
of the German authorities to control and 
strengthen the monopoly they practically possess — 
a condition which would be altogether modified by 
the return of Alsace to France, and by the rdle 
which the State mines of Stassfurt might be made 
to play in the case of a war indemnity by Germany. 

Of the other considerable natural deposits which 
are known to occur, the most important are those 
of Spain and Abyssinia. The Spanish beds occur 
at Suria, in Catalonia, and to-day belong to the 
Solvay Company. They have been found at 
depths of from 40 m. to 60 m. , but certainly extend 
much deeper. They date probably from the end of 
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the Eocene or the beginning of the Oligocene 
period and are widely distributed, the potash salts 
occurring irregularly mixed with rock-salt.- The 
potash compounds consist of carnallite and sylvine 
in layers of an intense red colour, with alternate 
reddish layers of common salt. The richest zones 
appear to follow anticlinal folds running from south * 
to north to Cardona, Suria, and Callus. The area 
explored is only some 230,000 square metres, but it 
is said to contain about two and a half million tons 
of carnallite and nearly a million and a quarter tons 
of sylvine in local thicknesses of 17 m. of car- 
nallite and 3*75 m. of sylvine. At present these 
Spanish deposits are not utilised, owing to the 
influence of Germany on Spanish affairs. The 
Cortes was offered a Bill in order to promote the 
working of the mines, but it was opposed by a 
faction in the interests of Germany, and no result 
followed. A Royal decree in June, 1915, modified 
the conditions, but these were still so restrictive 
that the Solvay Company was prevented from ex- 
ploiting the mines. On the other hand, certain 
Spanish corporations, working in concert with the 
German syndicate at Stassfurt, have obtained con- 
cessions in the vicinity of Cardona, and State 
reservations have been created in the provinces of 
Barcelona and Lerida; but no further action has 
been taken, ostensibly on the ground that the 
Spanish Geological Institute has not yet completed 
its explorations. 

The Abyssinian deposits belong to Italy. They 
occur in Erythrea, at 90 km. from the coast to the 
south-east of Massaoua, and at 10 km. to the north 
of Atel Bad in long. 40®, close to the Italian frontier. 
Their exploitation has hitherto been very difficult, 
owing to th'e hostility of the Abyssinians. These 
conditions are now notably improved, partly by a 
more effective possession by the Italians, and 
partly by recent changes in the Government of 
Abyssinia, which is more favourably disposed 
towards the Allies. The deposits already 
furnish about 20,000 tons per annum. Not 
much is known concerning their physical char- 
acteristics or the conditions of their form.^tion, 
but they are certainly much more recen^ than those 
of Alsace and Spain, which are Tertiary ; they have 
probably been formed by the comparatively recent 
evaporation of an ancient arm of the sea running 
north and south, due to one of the great lines of 
rupture extending from Palestine and traversing 
the whole of the east of Africa along a region still 
of volcanic activity. 

Conditions such as probably have produced the 
Stassfurt deposits are still at work and may be 
observed in several parts of the world operating 
over large areas, as, for example, in the 'Ad ji- 
Darja Bay, in the east of the Caspian Sea — a bay 
2000 to 3000 square miles in extent, and almost 
entirely shut off from the Caspian by a bar. There 
is here a continuous separation of salt, estimated 
by Schleiden to be about 400,000 tons per diem, 
with an outflow of dense mother4iquor back to the 
Caspian, except where it sinks in the deeper parts 
of the bay, when the mother-liquor salts are 
gradually deposited. None of these areas ha» 
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been invcstigrated with such care as that of the 
North German Plain, but the general conditions 
which have led to their production are seen to be 
similar, although local circumstances, especially 
the extent to which they were subjected to an 
intermittent influx of sed-water, have modified the 
nature, relative amounts, and distribution of their 
various saline constituents. T. E. Thorpe, 

'NATIO'NAL, POWER SUPPLY A 

T he interim report issued by the Coal Con- 
servation Sub-committee presided over by 
Lord Haldane will be read with great interest, as 
it crystallises the considered opinions of eminent 
engineers. The committee has little difficulty in 
proving that the present system of electrical power 
distribution in this country is most uneconomical. 
If it had all to be done de novo the Committee 
would divide the country into some sixteen dis- 
tricts. In each district there would be several 
large inter-connected super-stations for generating 
electric power, and these would be controlled by 
a single authority. The sites of these stations 
would not be chosen, as they too often are at 
present, mainly to secure that the “rates” pay- 
able on the electric works may come to the local 
authority working the undertaking, but they would 
be chosen on the lines laid down by Kelvin in 
1878. They would therefore be either near the 
pit’s mouth, where coal dross could be used for 
working engines of the most economical type, or 
in places where plenty of condensing water is 
available, where coal transport is cheap, and where 
they would be near the centre of gravity of the 
probable demand. If this were done it is calcu- 
lated that as many as 55,000,000 tons of coal would 
be saved per annum, a saving that would far more 
than counterbalance the interest payable on the 
new capital necessary. 

We agree with the Committee that it is in the 
national interest that the change should be made as 
soon as possible, and we think that the probable 
saving that would be effected has been somewhat 
underestimated. Both Mr. C. H. Merz and Mr. 
C. P. Sparks, who are members of the Committee, 
have shown by the stations they have designed the 
great commercial possibilities of “supply in bulk,” 
and what a boon it is in industrial areas. They 
are not inviting the country to take any speculative 
risks — the pioneer work has all been done. Dr. 
Ferranti, Lord Crawford, and Mr. Ince thoroughly 
appreciated the main facts of the problems in 
1888, when the Deptford power station was first 
designed. 

The Committee is right in saying that the diffi- 
culties which stand in the way are “ political ” 
rather than “ engineering. ” There are too many 
vested interests at stake — ^those of engineers as 
well as capitalists — to make the course of any 
national power supply scheme a smooth one. The 
fuggestion of a Board of Electricity Commissioners 
is ^ good one, the powers of the Board will 

* Reconstruction Committee : Coal Cons^atfon Sub-committee. Interim 
Report on Electric Power Supply in Great Briuin. Cd. 888o, (Lordon : 
Imperial Housei KingswaVi W»C.a.) Price 3^4 net. 

NO.- 2514, VOL. 100] 


have to be very carefully defined. Everyone will 
agree that the Board should be empowered to stop 
the extension or multiplication of uneconomical 
stations for public supply, and that it should aim at 
ultimately securing the adoption of a bulk supply 
scheme somewhat similar to that outlined in the 
report under notice. 

It will be interesting to see how far the conclu- 
sions of the report will be endorsed by the Board 
of Trade Electric Supply Committee, which is at 
present sitting, and on which municipal engineers 
are represented. Jn any event the Sub-committee 
is to be congratulated on having made excellent 
and timely suggestions. 

ECONOMISING SUGAR. 

O UR contemporary, La Nature, devotes an 
article in a recent number (December i) t6 a 
consideration of the use of substitutes for sugar, 
in view of the present shortage of that commodity. 
Sugar is a foodstuff ; but as a nutrient it can be 
replaced by other carbohydrates, such as thoSe 
contained in farinaceous foods and vegetables. 
The essential thing as regards sugar is to find a 
substitute with sweetening properties. Glucose, 
obtained by hydrolysing starch with sulphuric acid, 
is the only sugar other than the ordinary supplies ^ 
producible in large quantities ; but it has a low 
sweetening power, is not economical, and has 
reached an almost prohibitive price in France. 
There remain the sweet chemical products, of 
which the two chief are dulcin and saccharin. 
Dulcin, para-ethoxyphenyl urea, is obtained from 
phenetidine and urea, and has about two hundred 
times the sweetness of cane-sugar. It has not, 
however, been much used as a sweetener, since 
saccharin is cheaper and much more effective. 
ITiis compound, it may be recalled, has for its parent 
substance toluene — the coar-tar product which 
serves also to provide the explosive trinitrotoluene. 
In making saccharin, toluene is converted first 
into its sulphochloride and then into the sulphon- 
amide, which is oxidised with potassium perman- 
ganate to produce orthosulphamidobenzoic acid. 
Saccharin is the anhydride, or imido-derivative, of 
this acid ; it is claimed to be about five hundred and 
fifty times as sweet as cane-sugar. It is not very 
soluble in water, and is generally employed in the 
form of its sodium or ammonium salt (sucramine), 
both of which are readily soluble. 

Before the outbreak of war saccharin was 
chiefly made in Germany, but had been produced 
in this country to a small extent, and the manufac- 
ture has again been taken up here quite recently. 

In France four factories have lately been equipped . 
to produce it. As regards the raw materials, ordin- 
arily these would be accessible enough and cheap 
enough, but at present there is, of course, a great 
demand for toluene, and potassium salts are 
scarce. Nevertheless, a certain quantity of toluene 
can presumably be spared for urgent wants, and 
there is no absolute necessity to use potassium per- 
manganate as oxidising agent.. In any case the 
French factories are pft>ceeding with the manu- 
facture, and, as our contemporary observes, ”lapro<‘ 
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chaine apparition de^ la saccharine sera la bien- 
venue/* 

Tlje writer of the French article suggests that 
it might be well, perhaps, to ytilise the saccharin 
solely for mixing with su^ar, as is done ia Italy. 
This economises sugar, since a smaller “ration ” 
will suffice, and is better than selling a substance 
which has no nutritive value at all. Moreover, it 
would diminish the rather unpleasant after-taste 
of saccharin used alone, and would also facilitate 
the employment of tertain nourishing foodstuffs, 
such as cocoa, rice, and farinaceous foods, which 
require sweetening to make them palatable to most 
people. A suggestion that saccharin might be 
therapeutically objectionable is dismissed as of no 
serious weight, in view of the experience obtained 
with it in the past. 

In this country saccharin has already been em- 
ployed to a small extent in a somewhat similar 
manner, namely, to sweeten milk-sugar for sale 
as a sugar substitute. The supply of milk-sugar, 
however, is restricted. If our own authorities 
have not already done so, they might perhaps find 
it worth while to consider the plan suggested by 
the French writer. Five hundred pounds of sugar 
plus I lb. of saccharin would have about the same 
sweetening value as looo lb. of sugar used alone. 


NOTES. 

The trustees of the British Museum have been given 
notice by the Government that the museum is to be 
requisitioned as the headquarters of the Air Board. 
This decision will be received with dismay by everyone 
who possesses intellectual interests or understands the 
value of the collections in the galleries of the great 
building at Bloomsbury. To pack up and store away 
the many fragile objects in the museum in order to 
prepare the galleries for occupation means ruin to the 
specimens, and the ruthless undoing of careful 
organising work of many years. Sir Arthur Evans, 
president of the British Association, and one of the 
trustees of the museum, writes to the Times of January 
2 to protest against the wanton sacrifice of national 
treasures involved in the hurried removal of specimens 
from their cases, or the alternative of letting them 
remain while the building is used as the headquarters 
of a combatant department. “ Even the bare statement 
of this proposal,” he remarks, “will cause a shudder 
to run through all civilised countries- Were it carried 
out it would cover the British nation with lasting 
obloquy. I write this wdth the hope that even at the 
eleventh hour the Government may recoil from a step* 
which could not but provoke a deep and widespread 
indignation.” If the British Museum represented the 
last extremity in housing the Air Board, the occupation 
of the building would have to be accepted as an inevit- 
able consequence of conditions of war. We have not, 
however, reached a degree of national stress which 
would justify the outrage now contemplated ; and we 
trust that immediate steps will be taken to induce the 
Government to find a domicile for the Air Board without 
dismantling our national museum and ruinkig many 
of the priceless treasures collected within its walls. 

A LONG list of New Year honours was published on 
Tuesday. Among the names included the following 
will be familiar to scientific^ workers — K.C.B. (Civil 
’DMsian): Mr. D. Hall,*F.R.S., Secretagr to the 

NO. 2514, VOL. 100] ' 


Board of ^riculture; Sir George Newman, Principal 
Medical Officer to the Board of Education. C.B. 
(Civil Division): Mr. F. L. C. Floud, Assistant Secre- 
tary to the Board of Agriculture. Baronet : Prof. James 
Ritchie, Irvine professor of bacteriology. University of 
Edinburgh. C.I.E. : Mr. P. H. Clutterbuck, Indian 
Forest Service, Chief Conservator of Forests, United 
Provinces. Knighthoods: Mr. W. N.* Atkinson, who 
has contributed largely to a knowledge of the dangers 
of coal-dust in mines; Dr. J. Scott Keltie, editor of 
“The Statesman’s Year-Book,” and for many years 
secretary of the Royal Geographical Society; Dr, A. 
Macphail, professor of the history of medicine, McGill 
University, Montreal. In addition a large number of 
medical men have received honours for services ren- 
dered in connection with military operations in the 
field. 

The report on the production of iron and steel in 
Canada during the calendar year 1916, which has just 
been issued by the Canadian Department of Mines, is 
of exceptional interest at a time like the present, when 
the preponderating influence of iron output upon the 
European war is daily becoming more evident. The 
main outstanding fact is that the production of pig- 
iron was just above one million statute tons, being an 
increase of 27 9 per cent, as compared with that of 1915. 
Only a small proportion, about jo per cent., of the 
iron ore smelted was produced in Canada, a little 
more than half the remainder being Lake ore from 
the United States, smelted mainly in Ontario, and the 
rest consisting of Wabane ore from Newfoundland, 
smelted in Nova Scotia. Thus fully half the ore 
smelted is of British origin. The total production of 
iron ore in Canada was only about 250,000 statute 
tons, approximately one-half of which was smelted 
within the Dominion and one-half exported to the 
United States. It is noteworthy that Canada pro- 
duced in the year in question 28,628 tons of ferro- 
alloys, including ferro-silicon, ferro-molybdenum, and 
ferro-phosphorus, smelted in electric furnaces. The 
total steel production of Canada was 1,428,429 short 
tons of ingots and castings, being an increase of 40 per 
cent, above the previous year; of this amount i,397i7o3 
short tons were ingots, the remainder being castings. 
Practically all this is open-hearth steel, only 1400 tons 
of Bessemer steel having been made, whilst about 
26,000 tons of steel were made in electric furnaces. 
The quantity of scrap worked up is quite considerable, 
amounting to about 47 per cent, of the steel produced 
and 71-5 per cent, of the pig-iron charged. The in- 
crease in production shown all round is very satisfac- 
tory, and indicates how energetically Canadian iron- 
masters have striven to contribute to the Imperial out- 
put of this all-important material. ^ There is also a 
highly significant pidoe of information, namely, that 
the production of iron ore in the United States in 1916 
was as much as 75^ million statute tons, or an incr^se 
of twenty million tons above the 1915 production; 
seeing that the iron in this increase is by itself nearly 
equal to the whole iron production of Germany, it is 
very evident that the part that America can play in the 
great war is likely to prove a decisive factor before 
very long. 

We learn with regret that Prof. C. Christiansen, pro- 
fessor of physics in the University of Copenhagen from 
1886 to 1912, died on December 28, at seventy-four 
years of a^. 

The Chemist and Druggist annour^s that Dr. M. 
Louis Martin, head of the Pasteuri^mpital at Paris^ 
and Prof. Albert Calmette, direetd^bf the Pastfeur 
Institute at Lille, have been unanimously elected sub- 
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directors of tfie Paris Pasteur Institute in succession 
to the late Profs. Metchnikoff and Chamberland. 

After a succession of shocks, which began early on 
December 26, Guatemala City was destroyed by an 
earthquake .on Saturda;^, December 29. It is reported 
that the whole city is in ruins, and that at least one 
thousand people have been killed. 

Mr. E. E. Lowe, honorary secretary of the Museums 
Association, has b^n invited by the Ministry of Food 
to organise and control food economy exhibitions 
throughout the country. The Leicester Museum and 
Library Committee has released Mr. Lowe temporarily 
in order that he may undertake this important national 
work. 

Maori pictographs have long been known to exist in 
the limestone caves and rock-shelters of the South 
Island, New Zealand, but recent examination by an 
American ethnologist. Dr. Elmore, has proved them to 
be of unexpected* interest. On the suggestion of Dr. 
Benham, the museums of Wellington and Auckland 
have joined forces with the Otago Museum, and have 
removed a number of slabs from the caves for per- 
manent preservation in the three museums. 

On January 2 the Institution of Civil Engineers 
completed the hundredth year of its existence, having 
been established in 18 r8 at a meeting of eight engineers 
at the Kendal Coffee House in Fleet Street. At the 
next ordinary meeting of the institution on January 8, 
before the discussion of papers, a statement com- 
memorative of the founding of the institution will be 
made, present conditions precluding more formal cele- 
bration of the centenary. 

Mr. T. F. Cheeseman, author of the “Manual of 
the New Zealand Flora,” has formed by his own pri- 
vate efforts, extending over forty-five years, a large 
collection of New Zealand plants. To this the trustees 
of the British Museum, in recognition of Mr. Cheese- 
man’s valuable help, have recently added a nearly 
complete set of the plants collected in New Zealand 
by Banks and Solander (1769-70). The collectioA and 
its cabinets now occupy a room 25 ft. long, and Mr. 
Cheeseman has offered to present the whole to the 
Auckland Museum, of which he is curator, if that in- 
stitution will engage to place it in a separate room and 
maintain it as a public herbarium. Since there is as 
yet no botanical museum in New Zealand, this offer is 
certainly one to be accepted. 

The report ot the council of the Scottish Meteoro- 
logical Society, adopted at the general meeting of the 
society held on December 20, states that the council 
has continued to keep steadily in view the encourage- 
ment of rainfall observation in Scotland, and there are 
available in the Journal monthly and annual figures 
fo^ full^ 750 stations. Much time has been devoted to 
tabulating and arranging the great mass of rainfall 
statistics now available. There are at present 261 mem- 
bers of the society, of whom eighty-one are life mem- 
bers. The council for the ensuing twelve months is 
constituted as follows : — President: Prof. R. A. Samp- 
son; Vice-Presidents : Mr. M. M'Callum Fairgrieveand 
Dr. C. G. Knott; Council: Prof. T. Hudson Beare, 
Dr. J. D. Falconer, . Mr. J. Mackay Bernard, Mr. 
D. A. Stevenson, Mr. R. Cross, Mr. S. B. Hog, Mr. 
G. Thomson, Dr. A. Crichton Mitchell, and Mr. G. A. 
Mitchell; Hon. Secretary: Dr. E. M. Wedderbum; 
Hoh. TreasufiM Mr. W. B. Wilson. 

The last r^llP’t of the Bristol Museum and Art 
Gallery d||cribes an excellent scheme for popularising 
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the collections. A large hell capable Of acconiniodlt- 
ing 300-400 wounded soldier's was opened. T^hof men 
were received by guides, who explained the. pictured 
and exhibits; lantern lectutos and dOmonsd'ations by 
members of the staff Were organised, and the .scheme 
was supported by the Lord MayOr and other leading 
citizens. “The keen interest and enthusiasm o| the 
soldiers reacted upon the staff, who found the work a 
delight, and many men returned On leave-days tb con- 
tinue the studies thus begun.” 

In this country we are unfortunately still prone to 
regard our museums as places of “innocent amuse- 
ment ” rather than as centres of education. It is 
otherwise in America. There the Natural History 
Museum, for example, is regarded as an indispensable 
f.actor in national well-being, serving both as a centre 
of instruction to the general public as to the natural 
resources of the country, and as the repository of the 
material necessary to those engaged in the develop- 
ment and conservation of such resources. To further 
these aims the American • Museum of Natural History 
publishes an admirable Museum Journal, ably written 
and most profusely illustrated. The November issue of 
this journal well demonstrates the range of these activi- 
ties, for it contains, among other things, a number 
of exceptionally fine photographs of the bird-life of the 
Falkland Islands, including nesting colonies of pen- 
guins, king-shags, and giant petrels, and two valuable 
accounts of explorations in New Mexico and the 
Navaho region. I'he former deals with the ancient 
and buried cities of the La Plata region, while the 
latter describes the customs of the Navaho Indians, 
incidentally directing attention to cave-dwellings of 
extinct peoples awaiting investigation. 

The theory that early society was organised on the 
patriarchal model, popularised by Sir H. Maine in his 
work on “Ancient Law,” was generally accepted until 
the priority of matrilinear kinship was urged by 
writers like Bachofen and McLennan. Their view was 
supported by the investigations into the organisation 
of the Central Australian tribes by Messrs. Spencer 
and Gillen. At present among European anthropolo- 
gists the priority of matrilinear kinship is generally 
recognised. But two eminent American anthropolo- 
gists, Dr. Lowie and Dr. S wanton, have questioned 
its existence among the American Indian tribes. Their 
conclusions have l^n criticised in an elaborate paper 
by Dr. E. Sidney Hartland (Memoirs of the American 
Anthropological Association, vol. iv.. No. i), in which 
he proves that in most of these tribes there is evidence 
of a previous stage of matrilinear organisation, and, 
where it is wanting, its absence is due to vicissitudes 
and external influences to which these tribes have been 
exposed. 

Under the name of the “Inometer," Prof. T. John- 
son, of the Royal College of Science for Ireland, has 
introduced a new form of food chart, constructed on 
the principle of the thermometer. The degrees on the 
scale represent large Calories, and the principal points 
are placed at 4000 Cal., 3500 Cal., 3000 Cal., 2500 Cal., 
and 2000 Cal. These represent the food energy ‘ (ex- 
pressed in Calories) requisite for the performance of 
a day’s work, ranging from heavy muscular wprk at 
4000 Cal. to sedenthry work at 2500 Cal., the energy 
expenditure of a man resting in bed being placed at 
2000 Cal. In addition, there are interpolated at various 
points on the scale the numbers of Calories furnished 
by definite quantities of a variety of common foods, 
together with their cost in Dublin* in April, 1917. The 
chart is accompanied by eight pages of letterpress, in 
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which is given a clear and simple account of the uses 
of food, together with suggestions for the making up 
of dietaries, having regard to both the economic and 
patriotic aspects of food problems in war-time. The 
pamphlet is published by the Department of Agricul- 
ture and 'lechnical Instruction for Ireland, and can 
be had free on application. 

A SHORT paper by Mr. E. S. Goodrich in the 
Quarterly Journal of Microscopical Science (vol. Ixii., 
part 4) throws considerable light on the interesting 
problem of the homologies of the coelomic spaces in 
various groups of the. animal kingdom. The “ proboscis 
pores,” which lead from the proboscis ccelom to the 
exterior in Balanoglossus, are believed to be 
represented in Echinodernis by the water pore, 
and in Amphioxus by the opening of Hat- 
schek’s pit, as originally suggested by Bateson. 
But the anterior coelomic sacs of Amphioxus, 
one of which becemes- metamorphosed into Hatschek's 
pit, are homologous with the premandibular somites 
of Craniates. The cavities of these somites may de- 
velop a tubular connection with the hypophysis, which 
is to be identified with the proboscis pore of lower 
forms, while the hypophysis itself is the homologue of 
the ciliated “wheel organ” in the buccal cavity of 
Amphioxus. These views are supported by an interest- 
ing reconstruction of part of the head of an embryo 
torpedo. 


which are not destroyed in the swift passage of the 
ordinary forest fire. The litter is found on examina- 
tion to contain a large number of germinable seed. 
The ordinary form of succession is the replacement of 
the forest almost immediately by the same species 
as composed the original stand, and usually in the 
same proportions. This paper is well illustrated with 
diagrams and photographs. One plate is a view of the 
reproduction on the Yacolt " Burn ” of 1902 in the 
Columbia National Forest, '^e extent devastated by 
fire is 604,000 acres. No green trees are visible, yet 
there are seedlings growing among the snags over the 
whole area. 

Prof. P. L. Mercanton, in the Revue gdnirale des 
Sciences for November 30 last, discusses the results of 
the more recent observations on the advance and re- 
treat of glaciers, especially Alpine. Systematic work 
was begun by Prof. Forel thirty-seven years ago in the 
Swiss Alps, and for at least thirty of them the move- 
ments of the Rhone Glacier and the two at Grindelwald 
have been carefully noted. Those on Ihe northern side 
of Mont Blanc have also been studied, and similar 
work is now being carried on in other icefields. But 
the main advances and retreats of those glaciers and a 
few others in the Alps are known for fully three 
centuries, and estimates of their periods have been 
attempted. These do not correspond with Wolf’s 
eleven-year period, 'gpr with the thirty-five-year one of 
Briickiier. Some causes affect their movements other 


In the Transactions of the Royal Society of South 
Africa (vol. vi., part 1, 1917) Mr. P. A. Wagner pub- 
lishes an exhaustive monograph on the national game 
of skill of Africa. The game, in one form or the 
other, is played in rows of holc.s scooped out of the 
ground, or on wooden, stone, or even ivory boards. 
As a matter of fact, it is not confined to .Africa, being 
played in Syria, Arabia, Bombay, Ceylon, the Malay» 
Peninsula, and along the entire southern coast of Asia as 
far as the Philippine Islands. It is essentially a war 
game, two players, or sides, directing a contest between 
armies of equal str^gth, the object being the capture 
or “killing” of “mpl^” who are represented by small 
stones, seeds, shells,' *or fragments of dried cow-dung. 
It is often played for a stake, but it is certainly not a 
gambling game, as .some writers have maintained. It 
is also incorrect to say that it is very intricate, though 
it does require a certain facility in ready reckoning. 
It is of considerable antiquity, being known tO the 
.Arabs of the Middle Ages, and stone boards and frag- 
ments of others have been found in the neighbourhood 
of ancient ruins in Rhodesia. Tlie problem of the 
methods by which this game appe.ars in such a wide 
area is interesting, but is not dealt with by Mr. 
Wagner. 

In a study of the natural regeneration of the Douglas 
fir and other conifers in the Pacific coast forests of the 
United .States, published in the Journal of Agricultural 
Research, vol. xi., pp. 1-26 (October, 1917), J. V. Hof- 
mann shows that when a large area is either burnt or 
cut away, the complete restocking which usually takes 
place does not result from the seeds that are scattered 
by surviving trees on the area or in its vicinity. The 
distance from the parent tree to which .seed is carried 
by the wind is very small, 15010 300 ft. Consequently, 
if only wind-dispersed seed germinated, the regenera- 
tion of a barge area would not be completed until after 
the growth of several generations of trees. The repro. 
duction is never a gradual creeping out from surround- 
ing bodies of green trees, but is a sudden taking posses- 
sion of the whole area bv a dense growth of seedlings. 
The regeneration is really effected by the seed which 
ts' stored in the ground amidst the'litter and diumus, 
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I than the snowfall in the upper region — that of the n^v6 
I — and the ablation due to temperature changes in the 
I lower; for of two adjacent glaciers, one may be ad- 
1 vancing while another is retreating. Recent observa- 
j tions, as Prof. Mercanton points out, indicate that the 
j volume and the length of a glacier c.an to some extent 
' vary independently, or, in other words, that the ice 
j moves down a valley from the more expanded n6v4 
I basin at its head, not with perfect uniformity, but with 
j local intermittence, so that a belt near the end may 
I be swelling up in a wide mound, and thus the actual 
j volume of ice be increasing, while the end itself is in 
retreat. Evidently, as Prof. Mercanton observes, the 
i .subject of glaciers and their history is not yet ex- 
: hausted. 

Prof. Filippo Eredia has recentljr published in the 
Bollettino d’Informazione of the Italian Colonial Office 
I a useful note on the frequency of snow in Tripoli and 
in Algeria. In the last-named country at sea-level - 
! snow is rare, since only one fall in the whole year 
; may be expected. At a height of 600 metres six falls 
; per annum occur on the average, while at double this 
i elevation twenty-five falls are experienced. In Algeria 
' and Tunisia the most frequent and extensive snow- 
j falls occurred in the winteri-of 1890-91, while 1884, 

1 1904-5, 1913, and 1915 wei^ also characterised by 
I abundant snowfalls. Slome interesting; photographs 
I are given of snow scenes in Tripoli during the snow- 
i storms of February, 1913, and February, 1915. 

I ■ 

I An interes.ing instance of the way in which the solu- 
tion of a problem in one branch of science provides or 
' aids in the solution of a problem in an entirely different 
! branch was- brought before the Institution 01 Mechan- 
! ical Engineers on December 14 by Messrs. Griffith and 
i Taylor in a communication entitled “ The Use of Soap 
I Films in Solving Torsion Problems.” The authors 
I show th^j^the equations which determine the stress in 
I a rod section subjected to twist are identical 

! with those which determine the slop^^^f a soap film 
I formed in a hole of the same shape as^tlls section, in a 
I honzontal plate above which it protiflfites owing to 
; a small excess of pressure on under-t|||||p ‘01 the 



NATURE 


January 3, 1918] 


35 i 


film. The slope of the film at any point is found by 
an optical method,, and a number of diagrams of the 
contour lines for various sections are given. The 
diagrams thus obtained lead to a general method of 
calculating the torsional strengths of rods of difficult 
sections, which gives results much more accurate than 
those at present in use. 

Messrs. P. L, Gainey and L. F. Metzler are the 
authors of an interesting. Mrticle entitled “Some Fac- 
tors affecting Nitrate-Nitrogen Accumulation in Soil" 
in the Journal of Agricultural Research (vol. xi., No. 2). 
The soil employed in the work described was an 
Oswego silt loam, and some preliminary experiments 
led to the conclusion that the amount of nitrate pro- 
duced is independent of the quantity of soil, of its depth 
(provided the soil was left loose), of the ratio of the 
<!xposed surface of tlie soHj; to its weight, and of the 
shape and size of the containing vessel. These points 
having been determined, experiments were made to 
ascertain the .effect of variations of the dqith of 
column, moisture content, and compactness of the soil 
upon nitrate accumulation. From the results of these 
expt!riments the following conclusions are drawn : First, 
that the amount of nitrate increases with the compact- 
ness of the soil, provided that the latter is not saturated 
with moisture. Secondly, the optimum moisture content 
of the soil (with any degree of compactness tested) is 
approximately two-thirds of the totajpfenount of mois- 
ture it will retain, and provided the moisture present 
d(X‘S not exceed this optimum, the aeration will be 
adequate to a depth of one foot, however compact the 
soil. Thirdly, the accumulation of nitrate increases 
with increasing depth down to 2 ft. so long as the 
moisture does not exceed two-thirds saturation. 
Fourthly, that nittate accumulates more rapidly in un- 
broken soil columns than in pulverised soil (in a 
column of soil uncultivated for seven years aeration 
was far greater than that required to maintain aerobic 
conditions). The authors point out that such bene- 
ficial effect as cultivating the soil may have upon its 
biological activity cannot be attributed to increased 
aeration, because the experimental data available for 
normal field soils indicate that obligate aerobic condi- 
tions almost invariably exist within the first foot of 
surface. 

In the A Hi dei Lincei, vol. xxvi. (2), 6, Dr. Quirino 
Majorana describes an experiment performed with the 
object of testing whether reflection from a mirror in 
motion affects the velocity of light. For this purpose 
a nuniber of mirrors were arranged symmetrically round 
a rapidly revolving wheel, so that a pencil of light could 
be reflected from a moving mirror, then from a fixed 
mirror, then from another moving mirror, the process 
being repeated any desiredfinumber of times so as to 
increase the effect, and the mirrors having a com- 
ponent velocity in the direction of the ray, and in a 
ijense depending on that of the rotation. The change 
in the wave-length produced by the rotation was ob- 
seiwed by a Michelson interferometer, the object 
being to ascertain whether this change was 
or was not the same as would take place if the 
velocity of light remained constant. Althpi^h the 
limits of error were considerable, it was found that 
the results led to the conclusion that reflection from 
a moving mirror does not change the velodty of light 
relative to the surrounding medium. ' 

Messrs. C. Qriffin and Co., Ltd., .ardi^Put to 
publish " Transmission Gears : Mechanical,’ l^ctric, 
and Hydraulic, l%^fLand and Marine Purposes,” by E. 
BuUer, andmew dditiqns of "Coast Erosion and Pro- 
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tection," by Prof. E. R. Matthews; “Mechanical En- 
gineering for Beginners and Others/* by R. S. 
McLaren, and " Treatise on the Principles and Practice 
of Harbour Engineering,” by Dr. Brysson Cunning- 
ham. Messrs. Crosby Lockwood and Son announce a 
“ Glossary of Aviation Terms " and " Aviation En- 
gines,” the former by Lieut. V. W. Pag6 and Lieut. 
P. Montariol, and the latter by Lieut, Pag^. The 
same, firm will also issue a new edition of " Refrigera- . 
tion. Cold Storage, -and Ice-making,” incorporating the 
fourth edition of "Refrigerating and .Ice-making 
Machinery,” by A. J. Wallis-Tayler. "A Text-book 
of Naval Aeronautics,” by H. Woodhouse and others, 
is promised by Messrs. T. Werner Laurie, Lid. 


OUR ASTRONOMICAL COLUMN. 

New Stars in Spiral Nebula. — A full account of 
the discovery of a new star in tI|B spiral nebula N.G.C. 
4527 is given by Dr. H. D. Curns in Lick Observatory 
Bulletin, No. 300. Photographs from various sources 
show that there was no trace of the star from early 
in 1900 until Macch 20, 1915, when it appeared to be 
of about 14th magnitude. On April 16 of the same 
year it had fallen to 15th magnitude, and was not cer- 
tainly recognised in later photographs. Two novas 
were afterwards discovered in photographs of N.G.C. 
4321, and of these also the history is fairly complete. 
Including Ritchey’s nova in N.G.C. 6946, six novae 
have now been discovered in spiral nebulae, four of 
j them about 14th magnitude, and two brighter, one of 
the latter txnng observed in the Great Andromeda 
nebula in 1885. . Dr Curtis considers that the appear- 
ance of these novae strongly supports the view that 
the spiral nebulae are "island uniyerses.” .The 
average maximum brightness of novae which 
have appeared in our own galaxy is about 
magnitude 5, and. if the galactic and spiral 
novae have the same absolute brightness, the difference 
of about 10 magnitudes indicates that the spiral nebulae 
in question are ol^the order, pf 100 ,|^es as faraway 
as the galactic nw02, which Are tlflmselves known to 
have been vei^/remiote. Fi^Oiadditional novae in spirals 
are included fn a list given in Popular Astronomy, 
vol. XXV., p. 632. 

“Companion to the Observatory for 1918.” — The 
issue oL this publication for 1918 closely resembles 
those or previous years. , In addition to a convenient 
series of tables relating to the sun, moon, and planets, 
and the satellites of Jupiter and, Saturn, it includes an. 
extensive catalogue of meteor radiants, and tables 
giving the times of minima or maxima of a large 
number of variable stars. The list of double stars has 
been improved by the addition of the periods of revo- 
lution, so far as they have been determined^ and it now 
includes practically all the visual binaries jof known 
period. There is also a useful table of asiifronomical 
constants. 

Hyderabad Observatory Report. — The report of 
the director of the Niz.nmiah Observatory, Hyderabad, 
for the year ending October 5, 1917, is chiefly note- 
worthy as indicating that great progress has been made 
with the astrographic work. The catalogue for zone 
— 17® has been finally passed for press, and the greater 
part of that for —iS® is also in the hands of the 
printers. For zone —19® 13 1 plates, containing 46,186 
stars, were taken, measured, and reduced during the 
year, and fifty-three plates for’ zone —20° were also 
taken and partially measured. Mr. Pocock is to be 
congratulated on having so quickly brought this insti- 
tution to a high state of efficiency. 
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PRIZE AIVARDS OF THE PARIS 
ACADEMY OF SCIENCES, 1917. 

Mathematics. — The Francocur prize to Henri Villat, 
for his work in hydrodynamics; the Bordin pr^e to 
Gaston Julia, for his memoir on the arithmetical theory 
of non>quadratic forms. 

Mechanics. — The Montyon prize to Ken6 de Saus> 
sure; the Poncelet prize to Jules Andrade, for his work 
in applied mechanics, especially that dealing with 
chronometry. 

Astronomy. — ^The Lalande prize to Robert Jonck- 
heere, for his work on double stars; the Valz prize 
to Alexandre Schaumasse, for the discovery of the 
comet 1917&. 

Geography. — ^The Gay prize to Henri Jumelle, for 
his books and memoirs on the geographical distribution 
of plants of economic value; the Tdiihatchef founda- 
tion to Sir Mark Aurel Stein, for his explorations in 
Central Asia. « 

Navigation. — ^The prize of 6000 francs between 
Camille Tissot (4000 francs), for his studies of methods 
of protection in navigation, and G. Sugot (2000 
francs), for his studies in theoretical and practical 
ballistics; the Plumey prize between Georges Sensener 
and L. Ballif (2000 francs), for their work entitled 
“ Le Combat Adrien,” and Edm'4 Bonneau (2odo 
francs), for his instrument designed to indicate at 
any time to aviators the position of their machine 
with respect to the vertical. 

Physics. — ^The Gaston Plants prize to. Henri Armag- 
nat, for Us work in the development of the French 
electrical industry ; the Hubert prize to Hyacinthe 
Guilleminot, for his book entitled “ Les nouveaux 
horizons de la Science”; the H. de Parville prize 
to Charles de Watteville, for his researches on name 
spectra and the structure of flame; the Hughes prize 
to Am6d4e Guillet, for the whole of his researches in 
physics. 

Chemistry. — ^Montyon prize (unhealthy trades) to 
Marius Picon and Marcel Lantenois (2500 francs), for 
their work on Jl|s mqtsks for at the front; 

honourable men^ms to '^Charles ' D^raisse (1500 
francs), for his chemical researches -in connection 
with the war, and Pierre Sav^s (1000 francs), for his 
work on protection against asphyxiating gases; the 
Jecker prize to Emile Blaise, for the whole of his 
work in organic chemistry ; the Cahours . prize to 
Adolphe Lepape, for his work on radio-activity^pd the 
rare gases from mineral springs; the Berthelot prize 
to Gustave Vavon, for his researches on the addition of 
hydrogen to organic substances with platinum black as 
the catalyst; the Houzeau prize to (the late) Andr4 
S6n4chal, for his work pn chromium compounds. 

Mineralogy and Geology. — The Delesse prize to 
Louis Gentil, for the whole of his researches^ in 
geology and physical tocography in northern Africa; 
the Fontannes prize to Julcs-Mathieu Lambert, for his 
palseontological work ; Victor RauHn prize to L^on 
de Lamothe, for the whble of his geological work; 
the Joseph Labb^ prize to Georges Friedel, for his 
contributions to the geology of the Saint Etienne 
region ; the James Hall prize to (the late) Jean Boussac, 
for his thesis entitled “Etudes stratigraphiques sur le 
NummuHtique alpin.” 

Botany. — The Desmazlires prize to Carl Hanren 
Ostenfeld, for his memoir bn the plankton of Danish 
seas ; the Montagne prize to J. Pavillard, for the 
memoirs entitled “ Recherches sur ks Diatom<(ks p41a- 
giques du Golfe du Lion” and “Recherches sur les 
Pdridiniens du Golfe du Lion”; the Jean'Thone prize 
to Mme. Valentine Morepu, for her memoir on the 
phenomena of sexuality in the Urei^nese ; the de 
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Coincy prize to Andr^ Guillaumin, for his studies in 
the Burseraceae ; the de Rufz de Lavison prize to 
Marin Molliard, for his researches in plant physiology. 

Anatomy and Zoology. — ^The Cuvier prize (in equal 
parts) between Ph. Dautzenberg and Paul Pelseneer, 
for their researches on molluscs; the Savigny prize to 
R. Jeannel, for his zoological exploration (with Ch. 
Allaud) in eastern Africa. 

Medicine and Sufgery. — Montyon prizes to Hippolyte 
Morestin (2500 francs), forihis autoplastic work on 
the wounded, Ed. Delorme (2500 francs), for his re- 
searches relative to decalcification following war 
wounds, and Auguste Pettit (2500 francs), for his re- 
searches relating to the mode of action of various 
micr<vorganisms on the anatomical elements; three 
mentions (1500 francs each) to L4on Imbert and 
Pierre Rdal, for their work on maxillo-facial surgery, 
to F. Rathery, L. Ambard, P. Vansteenberghe, and 
R. Michel, for their w’ork entitled “ Les fiivres para- 
typhoides B k I’hdpital mixte de Zuydcoote de D^cem- 
bre, 1914, k F^vrier, 1916,” and to Giuseppe Favaro, 
for a work entitled “Richerche intorno al cuore dei 
vertebrati.” The Barbier prize to E. Weill and Georges 
Mouriquand, for their researches on vitamines; from 
the funds of the Bryant prize 2000 francs to Jean 
Danysz, for his researches on the arsenobenzenes, 
2000 francs to H. Gougerot, for his researches in 
dermatology, and 1000 francs to Maurice Courtois- 
Suflit and Ren^ #iroux, for their work entitled “ I^s 
formes anormales du t6tanos”; the Bellion prize to 
Paul Fabre-Domergue, for his work on a practical 
method of sterilising oysters; the Baron Larrey prize 
to P. Chavigny, for his memoir on voluntary mutila- 
tions by firearms; honourable mentions to L4on Binet, 
for his work, “Le guide du m^decin aux tranch^es,” 
and to Andr4 Tournade, for his work, “ La pratique de 
I’hygiine en campagne.” 

Physiology. — ^The Montyon prize to Gabriel Foucher, 
for his memoir entitled “ Etudes biologiques sur quel- 
ques Orthopt^res ” ; the Lallemand prize to J. Tinel, for 
his work on lesions of the peripheral nerves; a very 
honourable mention to Stephen Chauvet, for his 
memoir, “ Infantilisme hypophvsaire ” ; the Pourat 
prize to Henri Bierry and Albert Ranc, for their work on 
free and combined glycose in the blood ; the Philipeaux 
prize to Georges Stodel, 

Statistics. — Montyon prizes to Henri Abraham and’ 
Paul .Sacerdote (1000 francs), fo-r the “ Recueil de cop- 
stantes physiques,” and a mention (500 francs) m Jul|8 
Delobel, for his researches relating to the protection of 
Infants. 

History and Philosophy of the Sciences. — ^The Binoux 
prize to F. Gomes Teixeira, for his “ Obras sobre 
mathematica,” and an honourable mention to Albert 
Bordeaux, for his “ Histoire des sciences physiques 
chimiques et g^logiques a^ XIX® sifecle.” 

Medals. — The Berthelot medal to Marius Picon and 
Marcel Lantenois, and to Gustave Vavon. 

General Pi*izes. — The Grand Prize of the Physical^ 
Sciences to Emile Roubaud, for his work- on patho- 
genic trypanosomes; the Serres- prize to Jean Eugene 
Bataillon, for his work on exjierimental embryogeny; 
the Petit d’Ormoy prize (pure or applied mathematics) 
to Pi€t|!!^ Duhem, for the whole of his work, and 
especially for his memoir entitled “ Systfeme du 
monde t Histoire des doctrines cosmologiques de Platon 
k Copernio” ; the Petit d’Ormoy prize (natural sciences) 
,to (the late) Henry Dufet, for his work in crystall^ 
grapbaiil^the Saintour prize to Henri Lebesgue, for his 
studl^w the principles of the infinitesimal calculus ; 
the Heml de .Parville prize between Charles de^ la 
Vall^ Poussin (2000 francs), for his mathematical 
works, D. Bois (1000 francs),^., for his works dealing 
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with the horticulture and popularisation of colonial 
plant products, and N. Lalli4 (500 francs), for his book, 
“Les moteurs agriColes”; the Henry Wilde prize be- 
tween A. Claude (2000 francs), for his researches in' 
astronomy and posies, and Georges Sagnac (2000 
francs), for an apparatus useful in national defence; 
the Gustave Roux prize to Joseph Guyot, for his con- 
tributions to physics; the Thorlet prize to Adolph 
Richard, for his work in connection with catalogues 
of scientific periodicals in Paris libraries. The Lanne- 
longue foundation is divided between Mmes. Cusco and 
Riick; the Tr^mont foundation (1000 francs) to Charles 
Fremont, for his researches on the working of metals ; 
the Gegner foundation to Ferdinand Gonnard, for his 
work in crystallography and mineralogy; the Henri 
Becquerel foundation to (the late) Bernard Collin 
(1500 francs). 

The Vaillant, Fourneyron, Pierson-Perrin, Damoi- 
seau, Pierre Guzman, G. de Pont4coularit, Br4ant, 
Godard, M^ge Argut, Fanny Emden, Alhumbert, Lon- 
champt, Laplace, Rivot, and Normal School prizes 
were not awarded this year. 

COMMITTEE ON THE CHEMICAL TRADE, 

T he Committee appointed by the Minister of Re- 
construction to advise as to the procedure which 
should be adopted for dealing with the chemical trade 
has now concluded its deliberations and issued its 
report (Cd. 8882, price id. net). The Committee was 
appointed (i) to advise as to the procedure which 
should be adopted by the Minister of Reconstruction 
for dealing with the chemical trade ; (2) to consider and 
report upon any matters affecting the chemical trade 
which could be more effectively dealt with by the forma- 
tion of special organisations for the purpose, and to 
make suggestions in regard to the constitution and 
functions of any such organisation. 

The members of the Committee are : — Sir Keith W. 
Price (chairman), Mr. John Anderson, Mr. J. F. L. 
Brunner, Dr. Charles Carpenter, Prof. J. G. Lawn, 
Sir William Pearoe, Mr. K. B. Quinan, the Right 
Hon. J. W. Wilson, and Mr. G. C. Smallwood (secre- 
tary). The report of the Committee is here sum- 
marised. 

It is evident that during the process of reconstruc- 
tion numerous difficult problems and questions are 
likely to arise in connection with the chemical trade. 
The Committee is of opinion that these can be satisfac- 
torily settled only by the closest collaboration between 
the Minister of Reconstruction and the representatives 
of the trade, and it appears to be necessary that the 
Minister should be in a position to obtain the views 
both of the trade as a whole and, in the case of par- 
ticular problems, of that branch of the trade directly 
concerned. 

This end could probably be attained in a satisfactory 
manner if there were in the chemical trade a repre- 
sentative body, which could advise the Minister and 
act in a * consultative capacity on chemical matters. 
Such a body should be fully representative of the whole 
of the trade, and the difficulty of the Committee lies 
in naming an association which could be said com- 
pletely to fulfil this condition. 

The Committee is of opinion that, in dealing with 
the chemical trade, the Minister of Reconstruction 
could properly act in collaboration with the Associa- 
tion of British Chemical Manufacturers. It is further 
of opinion that with a view to convenience pr^ 
tical working, and in order to establish thtf'pe^anent 
link which should exist between the Ministry and the 
trade in all its branches, a standing committee should 
be established, fully j^presentative of all the interests 
concerned. 
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As to points of reference No. 2, the opinion is expressed 
that whatever may be the functions of the Ministry of Re- 
construction, it will be necessary to establish a section 
of that department which will be in a position to deal 
with matters which may arise in connection with the 
chemical trade. The appointment to the Ministry of 
Reconstruction of a scientific man of good standing, 
who would command the respect and confidence of the 
trade, together with the necessary staff, is suggested. 
This section, working in conjunction with the standing 
committee previously mentioned, would provide the 
Minister with an adequate organisation for dealing 
with such ^ue^tions connected with the chemical trade. 
The following would represent some of the duties of 
this section : — 

(i) To ascertain with the assistance of the standing 
committee the chief problems which are likely to arise 
in the process of reconstruction after the war, and the 
best means of dealing with them. (2) To survey gener- 
ally the chemical trade, both at home and abroad, 
an^ in consultation with the standing committee to 
afford advice for the broadening and improvement of 
the chemical trade of this country. (3) To collect and 
disseminate information on, and statistics of, the 
chemical trade. (4) To collect and collate as much 
information as is available on the work which has been 
done during the present war, which would, no doubt, 
be of great interest and assistance to the chemical 
trade as a whole. 

The Committee states in the report that it has confined 
its recommendations within the narrow limits defined 
by the terms of reference, which speak only of “chem- 
ical trade.” If, however, for that expnlisibn were 
substituted “the National Chemical Industry,” a much 
broader purview would be involved, and specific refer- 
ence would be necessary to existing organisations other 
than those .specificallv founded for “trade” purposes, 
among which mav be mentioned : — ^The Society of 
Chemical Industry, the Government - Laboratory, the 
Committee of the Privv Council for Scientific and In- 
dustrial Research, the Imperial Institute, the National 
Physical Laboratory, and the Chemical Society. 

Summary of R commendations. ^ 

1. That in dealing with the problems of the cbemical 
trade action should be taken so far as possible in the 
closest collaboration with representatives of the trade. 

2. That the Association or British Chemical Manu- 

facturers should be considered as representative of the 
chemical trade as a whole with certain branches ex- 
cepted, ' 

3. That a standing committee should be appointed. 
This committee, which should be fully representative 
of all the interests concerned, would establish a per- 
manent link between the Ministry and the trade. 

4. That a departmental organisation should be set 
up in the Ministry of Reconstruction to deal with 
chemical questions. 


THE PHYSIOLOGY OF LEARNING.^ 

TN the hope of throwing fresh light on the obscure 
* problem of what goes on when animals “learn,” 
Mr. Joseph Peterson has tested the effect of altering 
the length of culs-de-sac in the mazes which white 
rats Were asked to solve on their wav to the food-box. 
There is no doubt that the animals can learn; the 
questioh is, What preciselv happens ? and it is plain 
that the answer is not going to be easy. Organisms 
are very complex creatures, and animal behaviour in 

1 KfTect of Length of Blind Alleys on Maze learning. An Experi* 

ment on Twenty-four white Bat*.” By Joseph Peterson. Behaviour 
Monographs, voL iii»| No. 4. Pp. 53. (tgty,) 
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many of its expressions is extremely complex. The 
author has no use for psychological assumptions, such 
as that the rat “perceives relations,” or “makes prac- 
tical judgments,” or “has ideas.” We do not know 
why “it is needless to say that no evidence of idea- 
tional behaviour has been found in the white rat.” 

When a rat emerges from a blind alley in the maze, 
it may run forward or it may return on its own track. 
But with experience the percentage of returns rapidly 
decreases, especially in the case of'theculs-de-sac nearer 
the end of the journey — the food-box. There is a pro- 
gressive elimination of entrances to blind alleys, but 
this does not come about mainly by a decrease in the 
number of entrances, but principally, especially in the 
case of the longer alleys, by a gradual decrease in the 
degree or distance of entrance. “ Just before entrance 
is eliminated completely, there frequently occurs a 
peculiar and very rapid vibration of the rat’s head be- 
tween the direction of the true path and that of the 
tempting blind alley.” Entrances to short culs-dc-sac 
arc eliminated more readily, other things being equal, 
than entrances to long ones. 

Many facts indicate that to a large extent the maze 
is learned “as a whole.” There must be “some sort 
of short-circuiting process” by which the right path 
is suggested for the line of action when the animal 
comes to the entrance of .any blind alley. “ It is nof 
clear how any of the usually accepted, laws of learning j 
— frequency, recency, and intensity — can operate to j 
bring this about. Frequency and recency fail en^ , 
tirely to account for the behaviour of the rat in the i 
maze. The real process of learning, the gradual ' 
elimination* of unsuccessful random acts, such as ! 
entrances to culs-de-sac and returns towards the en- i 
trance plat:e in the maze, must be accounted for on j 
the basis of some entirely different principle. The ! 
principles named show only how an act, directed by • 
some other factor, becomes gradually more mechanic- 
ally reflex.” 

What, then, is the author’s theory? He calls it the 
“ completeness of re.sponsc ” principle in learning. 

“ Responses to stimuli cannot take place instan- 
taneously, neither do stimulation effects fade away 
momentarily. Besides this, response tendencies and 
muscular strains, maintained for a shorter or longer 
time, constantly set up new sensory impulses (proprio- 
ceptive stimuli), which again stimulate reactions.” By 
such means the effects of successive stimuli, such as 
the rat encounters in the maze, come to operate in a 
measure simultaneously, and the resulting response is 
on the whole the most consistent or complete that can 
be given in the whole circumstance. “The channels to 
this most complete response are gradually forced most 
open or permeable; their greater consistency of opera- 
tion (facilitation) brings about an intensity of activity 
through them, which in repeated trials gradually short- 
circuits through the infinitely numerous pathways in- 
volved, and thus brings about the gradual elimination 
of useless random acts.” This is not exactly luminous; 
the author’s theory is only tentative. 

It is suggested that learning comes about by this 
means, and that theories of the “ stamping-in of the 
'effects of pleasantness ” or of the direction of the 
animal by conscious states must be laid on the shelf. 

It can scarcely be said, however, that Mr. Peterson’s 
new theory has yet reached a high degree of lucidity, 
and there seems to uS a smack of dogmatism in the 
brushing aside of unfashionable ideational interpreta- 
tions. But the conception of the overlapping of effects 
of successive nerve functionings is very interesting, 
arid yve shall look forward to hearing more of it — 
especially as a suggested intetpretatlort of the fesults of 
ingeniously contrived and punctiliously controlled ex- 
periments. ' ' . 
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! INTERNATIONAL FISHERY STATISTICS.^ 
'"pHE publication of the eighth Annual Statistical 
■* Bulletin of the InternationaL Council for Fishery 
Investigations is of interest from the point of view of 
questions of post-war reconstruction. When the coun- 
cil began its work in 1902 it was decided that an 
annual summary of the commercial fishery statistics 
of the maritime countries of northern Europe should 
be compiled. Probably no one except those actually 
engaged in this task of compilation has ever really 
appreciated the difficulties of this work. There is no 
uniformity in the methods of collection of fishery statis- 
tics in the countries participating in the schemes of 
investigation; the ideals of detail and accuracy have 
always been very different, and official custom and 
tradition have made it exceedingly difficult to modify 
or change the methods. To all this we must add inter- 
national .susceptibilities; thus some of the official re- 
ports of the International Council are framed in diplo- 
matic style and published in French, but the Bulletin 
Statisti^ue is presented to the public in a queer mixture 
of English and German. Much of the matter, explana- 
tions, discussions, headings, descriptions of tables, and 
so on, are given in duplicate — an irritating and waste- 
ful compromise. 

There has always been (an evidently inevitable) delay 
in publication ; thus the first bulletin, which appeared 
in 1906, dealt with the statistics of 1903-4, while this 
last one, published in 1917, summarises the data for 
1911-12. The figures for the various fisheries are ad- 
mittedly estimates and are rounded off, and there are, 
apparently, no means of arriving at any notions of the 
magnitudes of the errors involved. The whole treat- 
ment is very general and detail is minimal. Now, with 
all. these defects the bulletins have achieved very much, 
how much anyone may attempt to estimate by trying 
to think of any other international industry for which 
we have even an approximation to the knowledge 
which we possess with regard to European fisheries. 
The defects of the bulletins are necessarily those of the 
national systems of fishery statistics, which are the 
sources of information. In May of 1914 the council 
began to consider changes, both with regard to arrange- 
ment and matter, and the possibilities of speedier pub- 
lication. Then followed the events of the last three 
years, postponing indefinitely this task of reconstruction. 

Apart from the improvement of the national statis- 
tica systems, any improvement of the International 
I Bulletin would have been of little significance. Now 
I the hiatus in fishery investigation that has existed since 
August of 1914 simplifies the task of reconstruction ; 
there has been a break of continuity which really in- 
vites “scrapping” on a large scale. Nowadays there 
is so much uniformity in general methods of fishing 
and in commercial methods of distribution that there 
is scarcely any excuse for diversity of treatinent with 
regard to statistics ; given the will to improve and 
there need be no real difficulty in remodelling official 
methods. In almost all the national systems (the re- 
ports of the Fishery Board for Scotland ar6 perhaps 
the only exception) there ^ is an irritating and fatal 
absence of detail. Pedantic accuracy is unnecessary, 
even if it were attainable, but every local fishery should 
somewhere or other be recorded; as it is, generalised 
statements only are accessible. It is the continual ex- 
perience of everyone who attempts to make use of 
official fishery statistics that the data are inadequate, 
or ambiguous, or misleading. All this imperfection 
must neonssarlly be reflected in the data of the inter- 
national Bulletin Statistique, arid rearrangement of the 
matter of the latter would only go a little way towards 
the reconstruction that is so desirable. ' .J* 

1 **Bu*f«tin Suriitique dea P^chts marUiioefi den pavs dw Nord dc 
/Kurope/* Veil, viilo pour let ann^et joiz-xa." Edited by Pro^. D’Arcy W, 
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the production of scientific 

KNOWLEDGE.^ 

T HK increase of scientific knowledge can be divided 
into three steps : first, the production of new 
knowledge by means of laboratory research; secondly, 
the publication of this knowledge in the form of 
papers and abstracts of papers; thirdly, the digestion 
of the new knowledge and its absorption into the 
general mass of information by critical comparison 
with other experiments on the same or similar sub- 
jects. The whole process, in fact, may be likened to 
the process of thought. We have first the perception 
by means of the senses. The pero^it is then stored 
in the memory, and in the mind is compared with 
other previously stored percepts, and finally forms with 
them a conception. 

I desire in this paper to consider the methods by 
which these three sections of the production of know- 
ledge may be carried on, to suggest an arrangement 
of laboratories to produce experimental results dealing 
with any branch of science, . then to consider how the 
knowledge so obtained may best be stored and classi- 
fied, and, finally, the methods to be employed to make 
the results of scientific research available for applica- 
tion. 

(i) Research Work. 

The agencies engaged in scientific research are of 
several kinds. The traditional home of research work 
is in the university, and the bulk of the scientific 
production of the world comes from institutions con- 
nected with teaching. The industries are more and 
more supporting research laboratories, a large number 
of which contribute to the general fund of scientific 
knowledge by publishing the results which they obtain, 
and some of which are engaged upon purely scientific 
work of no mean order. Consulting and technical 
laboratories engaged in industrial work make frequent 
contributions to science, and there are some very 
important laboratories engaged in pure research work 
which are supported by philanthropic foundations. 

The classification of research laboratories is not alto- 
gether an easy task. They njay obviously be classified 
according to the source of the funds which support 
them — that is, we may classify them as university 
laboratories, industrial laboratories. Government 
laboratories, institution laboratories, and so on — ^but if 
we look at them simply in the light of the research 
undertaken, this does not seem to be altogether a 
logical classification, since there is little distinction 
between the work done in some university laboratories 
and some industrial laboratories, ahd the work of the 
Government and institution laboratories again overlaps 
that of the two former classes. 

The University of Pittsburg, for instance, has an 
industrial laboratory, where definitely technical 
problems are dealt with. The research work on photo- 
metry done at Nela Park and at Cornell University 
would seem to be similar in kind, and work on physical 
chemistry or on the structure of chemical compounds 
is of the same t)rpe, requires the same class of workers, 
and produces the same results, whether it be done in 
a university, in a laboiatory of the Carnegie Institu- 
tion, or in such an industrial laboratory as that of 
the General Electric Co> It is equally difficult to 
classify laboratories according to the putpose for which 
researches are avowedly carried on. Most university 
laboratories are willing to undertake work of industrial 
value, and, indeed, some specialise in such problems, 
while many industrial laboratories are quite willing 
to carter out a research of purely academic and theo- 
retical interest provided the problems involved bear 
a relation to the general work of the laboratory. 

1 From • pooer read beforo thd R6ch**l«r Sortion of the Optical Society 
of America on October *3, by C. K. Kenneth Meee. 
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A useful classification of laboratories can, however^ 
I be obtained if we consider whether the problems in- 
' vestigated in a laboratory are all connected with one 
common subject or whether the problems are of many 
kinds, having no connecting bond of interest. 1 would 
suggest that the first type of laboratory might be 
called “convergent” laboratories, and the second 
“divergent.” 

In the “divergent” group of laboratories are in- 
cluded all those institutions where research is carried 
on which are interested in science in general or in 
science as applied to industry, and wiH attack any 
problem that may seem to promise progress in 
knowledge or, in the case of an industrial laboratory, 
financial return. Most university laboratories are of 
this type. When they devote themselves to special 
problems it is usually because of the predilection of 
some professor, and as a general rule a student or 
instructor may choose any problem in the whole field 
of the science in which he is working and may carry 
out an investigation on that problem if he be interested 
in it without regard to the relation of his work to 
the other work which is carried on in the same labora- 
tory. 

Correspondingly, in most industrial laboratories the 
problems investigated are those which present them- 
selves as a result of factory experiences or of sugges- 
tions from the men working in the laboratory, and 
promise financial return, and the different problems 
carried on in the same laboratory are not necessarily 
related in any way whatever. 

The greater number of university and industrial 
laboratories are necessarily of this type. It would be 
a disadvantage for a university laboratory, the primary 
business of which is training students, to be too nar-> 
rowly specialised. Specialised university laboratories 
are desirable only in the case of post-graduate students, 
and it Would be very inadvisable to allow the labora- 
tories responsible for the general training of scientific 
men to specialise in one branch of science, since as a 
result the students would acquire a proper acquaint- 
ance with only a limited portion of their subject. 

Industrial laboratories, on the other hand, must 
necessarily be prepared to deal with any problems pre- 
sented by the works, and as these will be of all kinds, 
covering generally the whole field of physics, chem- 
istry, and engineering, it is impossible for the usual 
works laboratory to specialise except in so far as it 
deals with the works processes themselves. 

In the “convergent” laboratories, however, although 
the actual investigations may cover as great a range 
of science as those undertaken in a “divergent” 
laboratory, yet all those investigations are directed 
towards a common end — that is, towards the elucidation 
of associated problems related to one subject. Thus, 
the staff of the Geophysical Laboratory, which includes 
physicists, geologists, crystallographcrs, mineralogists, 
and chemists, works on the structure of the rocks, and 
although the field of the actual investigations ranges 
from nigh-temperatu *e photometry to the physical 
chemistry of the phase rule, yet the results of all the 
work carried out are converged on the problem of the 
structure of the earth’s crust. 

The Nela Park Laboratory, in the same way, is 
studying the production, distribution, and measurement 
of illumination, and all its work, which may involve 
physiology, physics, and chemistry, is related to that 
one subject. Such convergent laboratories sometipes 
develop in universities owing to the intense interest of 
a professor in a single subject and to the enthusiasm 
which inspires students and assistants to (^Uaborate 
with him and to concentrate all their energies on the 
same* group of problems. There are many examples of 
such laboratories, such as the laboratories dealing with 
radio-activity, and those which are concerned chiefly 
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with spectroscopy. Among others may be mentioned 
the Cavendish Laboratory at Cambridge and several of 
the larger university laboratories which deal with the 
physical chemistry of solutions. 

Sut these university laboratories are rarely able to 



manufacture of the sensitive material itself, which on 
modern photographic plates, films, and paper is called 
the emulsion,* is a province of colloid and physical 
chemistry, colloid chemistry dealing with tW pre- 
cipitation and nature of the sensitive silver salts formed 
in their gelatine layer, while physical 
chemistry informs us as to the nature 
of the reactions which go on, both 
in the formation of the sensitive sub- 
stance and in its subsequent develop- 
ment after eimosure. 

The organic chemist prepares the 
reducing agents required for de- 
velopment and the dyes by which 
colour sensitiveness is given to the 
photographic materials and by which 
the art of colour photography can be 
carried on, and while the physicist 
therefore deals with sensitometry 
and the theory of exposure, the 
chemist must deal at the same time 
with the theory of development and 
with the conditions relating to the 
development of photographic images^ 
A laboratory, therefore, for the 
study of photographic problems 
must be arranged with a number 
of sections, such as are shown in 
Fig. 2. In physics we require de- 
partments dealing with sensitometry 
and with illumination, reflection and 
absorption, colorimetry, spectroscopy, and geometrical 
optics. We need a department of colloid chemistry, one 
of physical chemistry, one of organic chemistry, one of 
photo-chemistry to deal with the action of light upon the 
plate, and, finally, a number of photographic depart- 
ments dealing with photographic chemistry, with por- 




Fig. 1. 

concentrate on to the group of problems which they 
are studying specialists from such different branches^ of 
science as are available for similar laboratories outside 
the universities owing to the fact that it is very diffi- 
cult to obtain interdepartmental co-operation in re- 
search in a university. In a specialised laboratory, 
on the other hand, workers in all 
branches of science ma37 well col- 
laborate in the investigation of 
problems representing different points 
of view of one general subject. 

In addition to the examples of in- 
dustrial and institutional laboratories 
mentioned above I should like to 
illustrate the structure of a conver- 
gent laboratory, if I may be for- 
given for doing so, by referring to 
the organisation of the research 
laboratory with which I am con- 
nected— that of the Eastman Kodak 
Co. 

The purpose of this laboratory is 
•he investigation of the scientific 
foundations of photography and its 
applications, everything relating to 
photography in all its branches and 
applications being of interest. The 
branches of science which are of 
chief importance in photographic 
problems are those of optics^ in 
physics and of the colloidal, physical, 
and organic branches of cnemistry, 
and the relations of these sciences to 
photographic problems are shown in 
graphic form in Fig. i. 

Optics deals on its geometrical 
side with the materials used in 
photography — cameras, lenses, shut- ^ . . 

ters, etc.-^and on its physical side with such materials j traiture, colour photography, photo-engraving, motion* 
as colour filters and illuminants, but especially with the picture work, and X-ray work, and all these depart- 

study of the relation of the photographic image to the mehts are converged together first upon the theory, 

light by means of which it was produced— a -study and then upon the pracnce, of photography, 
whmh IS known by the name of seitsitometryi* The Each research specialist in the labocatory is ^ven 
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The whole of this range is also connected with colloid 
chemistry, and especially the overlap of the different 
sections involves colloid problems, so that we can consider 
colloid chemistry as dealing with the interrelations of 
the different sections of photographic chemistry, and 
can represent its province in the diagram by shading 
the overlapping areas. The colloid division of the 
laboratory will therefore be interested in the work of 
each of the specific investigators, and will be of assist- 
ance to all ot them. 

These charts, prepared- for a photographic labora- 
tory, are equally ai^licable in form for almost any 
other convergent laboratory, so that if we have to 
work out the organisation of a research laboratory 
which is to study any interrelated group of problems, 
we can do it by the construction of charts similar 
to these.. Thus, considering Fig. i, we place first at 
the bottom of the chart the general subject considered 
and its various branches, and then . above these the 
scientific problems involved, separating out on opposite 
sides of the chart those problems which would involve 
different branches of pure science. Thus, we can 
place on one side biological problems, then physical 
problems, then chemical problems, and so on, so recon- 
structing a chart similar to Fig. 1 from the bottom 
up, until at the top we have the various brandies of 
pure sdenoe involved, subdividing these branches until 
each subdivision represents the work capable of being 
handled by one man in the laboratory. 

It will now be possible to draw Fig. 2, showing on 
the circuihference the different sections of the labora- 
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tory for which accommodation, apparatus, and men 
must be provided, and showing the relation of these 
sections to the problem as a whole, and having worked 
this out, it is easy to find the amount of space and 
the number of men which will be required or which 
the funds available will allow for each part of the 
work. 

Specialised laboratories may originate in various 
ways, but it seems clear that with an increasing total 
amount of research and with an increasing realisation 
of the importance of research more laboratories will 
be developed, and no doubt laboratories which origin- 
ally were of the divergent type will with their growth 
tend to split into a linked group of convergent labora- 
tories: Consider, for instance, a very large industrial 
research laboratory covering a wide field of research 
and dealing with marw different types of problems. 
There are two types of organisation possible to such 
a laboratoiT. It might be divided according to tbe 
branches of science m which the workers were pro- 
ficient. It might have, for instance, chemical oivi- 
sions, physical divisions, and so on, but if the groups 
of problems dealt with were reasonably permanent in 
their character it would more probably develop into 
a group of convergent laboratories in which men from 
different branches of science — chemists, physicists, and 
so on — worked together (and probably even had their 
working places in proximity) because they were work- 
ing on the same general problem. Any national labora- 
tory which is developed for industrial research, for 
instance, should almost certainly be 
organised as a group of convergent 
laboratories rather than as a group 
of separate physical, chemical, en- 
gineering, etc., laboratories. 

We may expect, then, that the 
general organisation of scientific re- 
search will tend towards the produc- 
tion of numbers of specialised 
Laboratories, each of which will be 
working on an interrelated group of 
problems, and attacking it from 
various points of view. 

Some of the questions relating to the internal organ- 
isation suitable for these convergent laboratories nave 
already been discussed in a former paper,^ and I need 
only add here that the “ conference ” system described 
there as a method of actually carrying on the scientific 
work of the research laboratory has continued to prove 
quite satisfactory. 

(2) The Classification of Scientific Knowledge. 

The work of the research laboratories is published 
by various methods in the form of scientific papers, 
and with the increasing amount of research done the 
number of technical journals is increasing steadily, so 
that the workers in most (branches of science find it 
difficult to keep up adequately with the current litera- 
ture, and especially those who become interested in the 
light thrown upon their own problem by other branches 
oF science find it a task of great magnitude to acquaint 
themselves adequately with the literature. In order to 
meet this difficulty the various scientific societies pub- 
lish journals giving abstracts in a conveniently indexed 
form of all the important papers published, and these 
aWraot journals are of great value in searching for 
information oh special subjects. 

In ^ite of these abstract journals the task of obtain- 
ing aU the references to the literature on a given 
subject is still a formidable one, and might be very 
much simplified by the adoption of some radical 
changes in the organisation of the abstraction and 
classification of scientific knowledge. In the first 

B ^^The Organisation of Industrial Scientific Research,*' Scifnee^ 191^ 
p. 763 , ^ATUfia, 1916 pp* 4tx and 431. 
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work corresponding with a limited field of science, so 
that while his ^ecial attention is devoted to that one 
department his held of actiid^ iust overlaps that of the 
departments on each side of nim, while his general 
knowledge of the subject should, of course, cover a 
much wtoer range. It is important that each man 
should have his own special held of work, and that 
overlapping should not be complete, since such com- 
plete overlapping will inevitably produce friction de- 
structive of co-operation and harmony. The way in 
which such a subdivision is arranged may perhaps be 
best illustrated b37 Fig. 3, which shows the range of 
the specific investigations of those who in our labora- 
tory cover the range of research work between sensito- 
metry and pure physical chemistry. There are five 
workers in this range; the first. A, being a pure 
physicist, B a physicist with a considerable experience 
of chemistry, Cf a physical chemist who is specialised 
in |>hotography, D a physical chemist who is 
specialised in photographic theory, and E a pure 
physical chemist. The interest of each of these workers 
overlaps the field of the other workers, but nevertheless 
each of them has his own^ecific problem, his own 
equipment and apparatus. . Thus, A and B use sensito- 
metric apparatus chiefly, C both sensltometric appa- 
ratus and the thermostatic and electrical equipment of 
physical chemistry, D microscopic apparatus and chem- 
ical apparatus dealing with the precipitation of silver 
salts, and E the analytical and solubility apparatus of 
chemistry. 
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place, there seems, to be no reason why abstracts of 
scientific papers should be prepared by the national 
societies. At present, for instance, there are at leasit 
four complete sets of abstracts of chemical papers pre- 
pared in different countries, together with a number 
of less complete sets, and this represents a great over- 
lapping ana duplication of effort. Secondly, sciences 
which have not so many or such wealthy workers 
as chemistry cannot aiTord to produce any complete 
abstract journals, so that in these sciences reference to 
the literature is much more difficult. There seems to 
be no reason why an interchange of abstracts between 
different countries could not be arranged, and, indeed, 
it might be the best method of obtaining abstracts to 
have the author of a paper supply an abstract suitable 
in form and length for the abstract journal at the 
same time that he sends his paper to the journal which 
publishes it. 

(3) The Utilisation of Scientific Knowledge. 

The actual application of science to industry is so 
vast a subject that it cannot be considered here, but 
it is not satisfactory to leave the results of research 
at the point where they are published .in papers and 
filed in the abstract journals. In order to make them 
available as a part of scientific knowledge the new 
information as it is obtained must be incorporated in 
books. ' 

There are three classes of books dealing with scien- 
tific work, which require separate consideration. The 
first class comprises the dictionaries, in which almost 
all the progress in some branches of science can con- 
veniently be summarised. Beilstein’s “Dictionary of 
Organic Chemistry” is a good example of (the way 
in which almost all the facts of a science can be absorbed 
in a classified form and made available for ready refer- 
ence. These dictionaries, in fact, represent the critical 
and discriminating summary of the scientific publica- 
tions on the subjects with which they deal, and the 
preparation of such dictionaries should be ensured by 
international co-operation of the national societies. 

. Other sciences, however, do not by their nature 
lend themselves to the convenient preparation of dic- 
tionaries, and what is wanted in this case are crilicSl 
and well-arranged handbooks covering the whole 
science, and resuming impartially^ but critically, the 
various additions which are made from time to time 
in the different brandies of the subject. These hand- 
books, as w'ell as the dictionaries, would, of course, 
require the addition of supplementary volumes from 
time to time, and occasional complete revision. 

The preparation of both dictionaries and handbooks 
would, of course, be greiitly facilitated by the existence 
of a numerically classified card index to the literature 
concerned, and the preparation and revision of such 
books might well be undertaken in connection with the 
large libraries having in their possession the complete 
classified- card indexes. 

On the other hand, for the assistance of advanced 
students of science, what is ret^uired is a steady supply 
of monographs correlating critically- and comprehen- 
sively all the- literature in a special field, and these 
must be brought up to date from time to time. Such 
monographs are especially reauired in connection with 
rapidly developing new branches of science; it is diffi- 
cult to over-estimate the importance and value for pro- 
gress in. research of .such a book as Bragg’s “X-r.ays 
and Crystal Structure,” for instance, and while nothing 
should be done to hinder individual initiative in pub- 
lishing such books, it would seem that when it was 
apparent that some branch of science required such 
a monograoh a national society might very well ap- 
proach well-known workers in the field and request 
them to write such a book, offering its^ assis^nce in 
the matter of bibliography, and also offering to arrange 
ftvjthe publication of the manu.script. 
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■ UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The Science Museum, . South Kensington, \(ras re- 
opened to the public on Tuesday, January i. The 
museum has been closed to the public for nearly two 
years; it has, however, been open without interruption 
for students. As compared with 1914 conditions, the 
extent and the hours of opening for 1918 are somewhat 
reduced, but the greater part of the museum will be 
open free on every weekday from 10 a.m. to 5 p.m., 
and on Sundays from 2.20 p.m. to 5 p.m. The collec- 
tions contain many uni(|ue objects of great interest as 
representing discoveries, inventions, and appliances that 
have been of first-rate importance in the advancement 
of science and of industry. Such objects as Watt’s 
engines, early locomotives, steamships, flying machines, 
reaping machines, and textile machinery are records of 
British contributions to the progress of -the world ; and 
it is gratifying, that these can again be made available 
for inspection by visitors to London from all parts of 
•the United Kingdom and from distant parts of the 
Empire. 

A COPY of the calendar for the session 1917-18 of 
the University of Sheffield has been received. In addi- 
tion to the courses of study arranged for students 
preparing for graduation in the ordinary university 
faculties, many other departments, designed to meet 
the more special needs of the area served by the Univer- 
sity, have been inaugurated. Among these may be 
mentioned the two vears’ course of work in the Univer- 
sity and the Sheffield Training College of Domestic 
Science ; lectures on welfare work for men and women ; 
and an extensive system of University extension work. 
The jdepartments of applied science are intimately asso- 
ciated with local industries. The faculty of engineer- 
ing, for instance, includes departments of mechanical, 
electrical, civil, mining, and chemical engineering, ap- 
plied chemistry, building, and glass technology. The 
faculty of metallurgy is concerned with ferrous and 
non-ferrous metallurgy. The diplomas and certificates 
of the University are reoognis^ as exempting from 
examinations for admission to many professional insti- 
tutions; and the University has. also, been recognised 
by the Home Office as an approved institution for the 
examination of mine surveyors. A research delegacy 
in glass technology, consisting partly of members of 
the* University and partly of representatives of the glass 
industry, has been instituted. The aims of the dele- 
gacy are to promote research in glass technology and 
to provide for the teaching and training of students in 
this subject. 

An interesting account was published in the Tfmes 
of December 29 of “Khaki College,” a school of, civil 
learning which has been inaugurated in a division of 
the Canadian Army stationed at Witley Camp in 
Surrey, Khaki College is the expression of the spirit 
apd ideal of a young and vigorous Oversea nation; 
and its most important aim is to help young soldiers, 
wl^ose studies may have been interrupted by the war, 
still to equip themselves for the return to civil life. 
At a camp there is little for the men to do in the 
evenings, and those responsible for providing healthy 
recreation for the Canadian soldiers organised regular 
meetings of men under a tree in the “ Pine Grove ” to 
discuss questions of academic Interest, and to listen to 
lectures by officers in command. Soon a demand 
aroso for regular classes, and the would-be students 
were so many that the authorities of the Canadian 
Army decided -to organise Khaki College. The teach- 
ing staffs are recruited from within the Canadian 
Army, and consist of university professors and others. 
The courses of lectures cover classics, history, modern 
languages and literatures, mathematics and engineer- 
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ing, business and agriculture ; and the Senate is pre- 
pared to establish classes, in any subject whatever, 
for which there is sufficient demand. Students from 
the Canadian universities serving in the Army will 
have their Khaki College work “credited” on the 
return. When demobilisation sets in, some time must 
elapse before the Canadian soldiers then in England 
can be repatriated; -Khaki College, while equipping 
men for their return to civil life, will prevent 'them 
from degenerating into vicious habits of idleness apt 
to ensue from a prolonged life in the base camps. It 
is this aspect of the movemdiint which first appealed 
to the High Canadian Command, and it is to anticipate 
the problems of the period of demobilisation that the 
High Command has encouraged the establishment at 
the front of the University of Vimy Ridge. That 
institution is, indeed, established on a basis quite as 
elaborate as the institution at Witley. Some idea of 
the scope of its work is afforded by the long list of 
lectures on history and economics, applied science, 
languages and literature, agriculture, and business. At 
Witley there are 200 studying scientific agriculture, 
and 200 taking the business course. There are 150 
students of history, 125 of English, 7.<; of the classics, 
100 of French, 50 of mathematics, and smaller num- 
bers in other courses. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Microscopical Society, December 12, 1917. — Mr. 
E. fieron-Ailen, president, in the chair. — vV. uateson ; 
Cytology and genetics. Attempts to tind regularity in 
the distribution of chromosome numbers hau generally 
been unsuccessful, but attention was directeu to the 
recent work of Winge, who, by preparing a graph ot 
these numbers in plants, had shown that simple 
multiples of 2 and 3 occur with special frequency, while 
prime numbens are rare and exceptional. A survey 
was given of the phenomena of linkage between genetic 
factors as demonstrated in breeding experiments, with 
a discussion of Morgan’s suggestion that this linkage is 
due to a linear arrangement of the linked factors 
in the same chromosome. Whether the proposition in 
its entirety was established or not might be doubtful, 
but the factors certainly beha.ved as if arranged in 
lines, and, as represented by the theory, a great diversity 
of genetic and cytological observations relating to the 
heredity of sex and other characters assumed an orderly 
form. — G. S. West : A new species of Gongrosira. A 
lime-encrusted alga, forming somewhat nodular masses 
4“9 mm. thick, of a vivid green colour, was found at 
Westen Mouth, Devon, growing in such a position that 
it received the full force of a stream of water falling 
about 2 ft. It proved to be new, and is described 
as G. scourfieldit. 

Aristotelian Society, December 17, 1917. — Dr. H. Wil- 
don Care, president, in the chair. — Dr. G. E. Moore ; 
The conception of reality, Bradley asserts both (i) 
“Time is not real,” and (ii) “Time exists, is a fact, 
and is ” ; and he evidently thinks that these two asser- 
tions are compatible. In truth, however, (i) ought to 
include, as part of its meaning, “There are no tem- 
poral facts,” while (ii) ought to include, as part of its 
meaning, “There are some temporal facts”; so that 
the two assertions are not compatible. It is suggested 
that the reason why Bradley supposes them to be com- 
patible is because he sees (a), what is true, that “Tenv 
poral facts are unreal ” is compatible with “We think 
of temporal facts,” and supp(^es also (b), what ' is 
false, that “ There' are no temppral facts,” is com- 
patible with “We think of temporal facts,” If (a) and 
(b) are both true, it would follow that “Temporal facts 
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j are unreal ” could not include as part of its meaning 
“ There are no temporal facts”; and that hence (i) must 
be compatible with “There are some temporal facts.” 
In truth, however, ther’e is no difficulty in supposing 
that (&) is false. 

Edinburgh. 

Royal Society, December 3, 1917. — Dr. Horne, presi- 
dent, in the chair. — Principal A. 1 *. Laurie and A. King ; 
Note on the hydrolysis of acid sodium sulphate. These 
experiments were carried out with the -view of throw- 
ing light on a practical problem arising in the manu- 
facture of explosives, and are an investigation of the 
effects of cooling solutions of acid sodium sulphate of 
various strengths, showing the laws governing the 
separation of the normal salt. — Dr. W. Wright Wilson ; 
The absence of a nucleus in crystals of uric acid. It 
was suggested that the lack of a nucleus might be 
hereditarily connected with abnormal conditions. — 
A. M. Williams ; The thermodynamics of adsorption. 
This thermodynamic investigation into heat effects 
accompanying adsorption led to expressions for three 
isothermal heats of adsorption of a gas and for the 
heat of immersion of a powder in a liquid. The effect- 
of the variation of the surface of an adsorbent when 
adsorbing was examined, and it was shown from; 
Titoff’s observations that the divergence between cal- 
culated and observed values of the heat of adsorption 
could be explained on the assumption of a change of 
surface area. The fractional change of surface per c.c. 
adsorbed could be calculated, and also the surface 
energy per gram adsorbent iH vacuo .- — R. K. S. LIm ': 
Experiments on the respiratory organs of the shore- 
crab (Carcinus maenas). The following facts were 
established. The direction of the respiratory current 
in the shore-crab is from behind forwards, whether the 
animal is lying above sand or buried in it. Occasion- 
ally this direction is reversed. Sea-water is sucked in 
beneath the carapace through four separate spaces 
which communicate with corresponding spaces between 
the gill origins. The direction of these inlets is such 
that the current in the gill chambers tends to travel 
forwards and inwirds. The gills being radially 
arranged, and being placed across the path of the cur- 
rent, forces it to pass through the individual gill 
lamellae, thus thoroughly bathing their surfaces. 

Paris. 

Academy of Sciences, December 3, 1917. — M. Paul 
Painlevd in the chair. — E. Picard : A functional equa- 
tion occurring in the theory of the distribution of elecr 
tricity according to Neumann’s law. — M. Vito Volterra 
was elected foreign associate in the' place of the late 
M. Hittorf. — W. de Tannenberg : A question of indeter- 
minate analysis. — ^J. Rosier : Meteorites and terrestrial 
eccentricity. — C. Maflgnon and F. Meyer : Monovariant 
equilibria in > the ternary system, water, sodium 
sulphate, ammonium sulphate. An account of experi- 
ments undertaken to supply a rational, solution of f" 
problem of the preparation of ammonium sulphate from 
sodium bisulohate. — E. Hiidt : New fractionating 
apparatus for petrol and other volatile products.^ The- 
vapours are passed through a series of six Vigreux 
commas heated externally by the vapour of a petrol 
boiling between two well-defined temperatures. The 
vapour uncondensed by the first column passes on .to 
a second column similarly vapour-jacketed with a lower 
boiling liquid. The apparatus figured shows six such 
columns in use, giving fractions >150®, 130^-150^,, 

1 io°-i3o®, 9of-i 10°, 7o®-90®, 50^-70®, <50® Q. Among 
the advantages claimed is the elimination of errors 
due to currents of air and to changes in the barometric 
pressure.— J. Laborde : A new method for the separa- 
tion and estimation of lactic, succinic, and malic aci^ 
in wine. The method is based on the differences in 
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solubility of the calcium salts of the three acids in 
alcohol of varying concentration. — F. L. Navarro ; The 
non-existence of the Cretacean in the island of Hiecro 
(Canaries). The author, after visits to the island of 
Hierro in 1911 and 19^17, has definitely proved the 
absence of Cretaceous deposits. The fossil, Discoidea 
pulvinata, described by J. Cottreau and P. Lemoine in 
1910, was probably brought to the island by a ship as 
ballast. — F. Georgivltch ; The evolutive cycle of Myxu 
(Hum gadiu— A. Ltcaillon : Aptitude for . natural par- 
thenog^esis considered in various races or varieties of 
the silkworm. — L. Boutan : The rdle of the fins in teleo- 
stean fishes with swimming bladder. — ^W. KopaczewskI : 
The mechanism of the toxic action of the serum of the 
mursena. 

Cape Town. 

Royal Society of South Africa» October 17, 1917. — Dr. 
A. Jasper Anderson, vice-president,, in the chair. — ^J. 
Molr: 3 p®ctrum phenomena in the chromium com- 
pounds; being part iv. of the spectrum of the ruby and 
emerald. It has been found that although aqueous 
solutions of the chromium salts do not show any 
narrow characteristic bands in the spectrum, yet when 
anhydrous (or nearly anhydrous) solutions are’ used the 
spectrum is crossed by narrow bands in the red similar 
to what are seen in the ruby or emerald spectrum. The 
solutions of chromium oxide in concentrated sulphuric 
and in fused metaphosphoric acid have been investi- 
gated, and the bands measured; they are very similar 
to those seen in the emerald, but not absolutely iden- 
tical ; while the bands of the ruby, although similar 
in arrangement, are displaced into a region of lower 
frequency. Both gem colours are due to chromium, 
but the vibrations are differently loaded (silica and 
beryllia against alumina).-— J. Molr : Colour and chem- 
ical constitution Part Hi. : Derivatives of the un- 
known ortho-pafa-phenolphthalein. Phthaleins in 
which one of the hydroxyl groups is ortho- and the 
other para- to the central carbon have been prepared 
from pnra-substituted phenols with oxybenzoylbenzoic 
acid. They are like the common phthaleins, but their 
absorption bands are broad, although in much the 
same position. 


MONDAY ;^ 

Society of Chbmicai. Industry, at 8.— The Toxicity of Methyl Alcohol 
in Rjjfatton to its Industrial Uie$. A Review of the Published Data : 
T. D. Morson.— The Rapid Estimation of Pyridine in Ammonia: 
T. F. Harvey and C. F. Sparks.— (iX Corrosion of Lead Roofing ; (2) 
The Action of Rainwater on a Portland Stone : Prof. J. S. S. Brame. 
Geographical Association < London Day Training College), at ro.30.— 
Discussion : Geography in Advanced Courses: Openers: M.iss Odell, 
L. BrookSt and W. H. Barker.— At 5 (Ring's CollegeX — Presidential 
address : The Great Goddess Mother Earth : Sir W. M. Ramsay. 
Aristotelian Society, at 8.— Is there a Mathematics of Intensity?: 
Prof. J. A. Smith. 

Royal^eooraphical Society (Kensington Town Hall), at ^.30.— The 
Yukon since the Trail Of '98 : Mrs. George Black. 

TUESDAY, jKiixJKW 

Associathvi of Public School Science Masters (City of London School), 
at 12. 1 5.— President's addi^ssl/The Needs of our Education at the Present 
Day, with Special Reference to Science Teaching. — At ‘^—Discussion: 
Compulsory Science in University Entrance Exair inat ions : Opener: 

O. H. I.atter.--^t 3.45. — Examination or Inspection as a 

Test of Science Yeaoning; Opener : G. F. Daniel!.— At Discussion : 

Subsidiary Subjects in University Scholarship Examinations: Opener: 
H. de Havilland. 

Royal Institution, at 3, — Electric Telegraphs and Telephones: Prof. 
J. A. Fleming. 

Institution of CtviL'ENGiNSBRS, at.s.ao.-^A Statement in Commemoration 
of the Founding (of the Institution on January 2, z8 18.— Rail-Creep: 

P. Reeves.— Creep of Rails : H. P. Miles. # 

fYEDJ\r£SDAY, January 9. 

Association of Public School Science Masters (City of London 
School), at II. — Discussion: Descriptive Astronomy " in the “Science 
for All" Coarse; Openers: Rev. A- L. Cdrtie, S.J., £. O. Tancock. — 
At Discussion : “ Map Work *' in Schd|)8. 

Mathematical Association (London Day Training College), at 5.30.— 
The Graphical Treatment of Power Series : Dr. W. P. Milne. 

Geological Society, at 5.30.— The Highest Silurian Rocks of the Clun 
Forest District (Shropshire; : L. D. Stamp. 

THURSDAY , January io. 

Institution of Electrical Engineers, at 6.— Electrical Signalling and 
Control on Railways : C. M. Jacobs. 

Mathematical Association (London Day Training College), at 11. — 
The Uses and Functions of a* School Mathematical JLibrary : Dr. W. P. 
Milne.— Nomograph y : Dr. S. Brodetsky.— Some Suggestions for a 
Presentment of Mathematics in Closer Touch with Reality : Gi Goodwill. — 

. At 2.301. — President's address : Mathematic^ and Individuality: Prof. T. P. 
Nunn . — Discussion : The Position of Mathematics in the New Scheme of 
the Board of Education for Secondary Schools : Openers: W. D. Eggar, 
P. Abbott, Miss J. Dow. 

FRIDAY , January ii. 

Royal Geographical Society (Kensington Town Hall), at 3.30.— The Old 
Life In Egypt : Miss Mary Brodrick. 

RoyAL Astronomical Society, at 5. 
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fALISM AND THE 
WAR, 

My Four Years in Germany. By J. W. Gerard. 
Pp. xiv + 320. (London : Hodder and Stough- 
ton, 1917.) ]Price ys, 6 d. net. # 

I T has been an invariable characteristic of all the 
wars upon which Germany has embarked 
since the attack on Denmark in 1864 that the real 
motives of her rulers have be6n sedulously con- 
cealed from the mass of the people. Site has in all 
cases sought to fix the cause upon her opponents 
and to throw upon them the obloquy of breaking 
the peace. This, of course, is an obvious trick, 
and no doubt has its advantages in the case of a 
nation which is not allowed to think for itself, and 
for whom opinion is manufactured through the 
agency of a controlled Press. But the rest of the 
world has never beelh deceived, and the true nature 
and motives of the quarrel have been understo^^ 
and appreciated at their real merit. In every in- 
stance, as in the present case, Gemviny has been 
the actual aggressor, and in all her motive has' 
simply been self-aggrandisement. Her action has 
been primarily directed by an autocrdcy which 
rests upon two powers — the one an aristocracy 
that regards war as a virtue and a necessity ; the 
other capitalism, which speculates on war as a 
means to gain wealth and commercial influence. 
Each power is complementary to the other, and 
their combination is, of course, necessary to the 
successful prosecution of such a war as that upon 
which Germany has deliberately engaged. In 
time of peace the two powers have little or 
nothing in common ; they are, indeed, anti- 
pathetic and distrustful of each other. In time of 
war they agree to work together for a common 
aim. 

In Mr. Gerard’s remarkable book there is 
enlightening chapter which reveals, to some ex-" 
tent, how organised capital in Germany, aided by 
the State, is still seeking to dominate the world, 
in spite of the many setbacks caused by the unex- 
pected prolongation of the war. It is always well 
to learn from your enemy if yoii can. But even if 
you do not choose to follow his example, it is at ^ 
least desirable to kno\y what he is up to, for, says 
prudence, to be forewarned is to be foiearmed. | 
The American ex-Ambassador’s Ofeapter ;is prim^ 
arily addressed, of course, to the American public, 
and is more immediately applicable to American 
laws and conditions, but there is much in it that 
bears directly upon our own cifcumstahces, l^th' 
at the moment and when peace , is restored, , 
is absolutely certain that no matter what the purely * 
militarp^ result of the wUr may be, capital in Ger- 
many is organising itself in' sui^ ^a manner that' it 
means to start an economic war ;^ainst world 
with the view of 4hd,^ 

strengthening, sudbi monopolies as it has hitherto 
possessed, ^e most valwttWe of^ m 
lies dej^nd upon the appfimtton of 
to industry. Such is tlw^arach^ of her ei^uca* 
tional equipment that she thinks She^i|^$^ in 
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the continued development of her means of turning 
science to practical account; and she has probably 
good grounds for her faith. It is rather to the 
economic side — the^ purely business aspect of thcr 
pioblem^that she is bending all her energies and 
the flnancial ability and astuteness of her commer- 
cial magnates. 

Some time before the outbreak of war, and 
probably in view of it, the six great companies, 
each employing hundreds of chemists in research 
work, which practically control the dyestuff indus- 
try of Germany made an alliance not only for the 
distribution of their products, but also for the 
exchange of their ideas and trade secrets. They 
j| Work together as one organisation, are exceed- 
ingly wealthy, and have hitherto been well servfe^ 
by agents all the world over. These coheerns 
manufacture not only dyestuffs, but also a large 
proportion of the synthetic drugs which are sp 
characteristic a feature of modern therapeutics, and 
in very many cases are manufactured from 
what otherwise would be useless by-products of 
the dyestuff industry. The blockade of Germany 
has, of course, prevented any considerable export 
of these dyes and drugs-, ^and most of the countries 
at war with Germany have sought to develop their 
manufacture at home. The commercial sub- 
marines Deutschland and Bremen were to a great 
extent built with money provided by the dyestuff 
manufacturers, who shipped their products over 
to America before her entrance into the war in 
prdjBr to check, if possible, the development of the 
colour industry in the States, the German Depart- 
ment of the Interior meanwhile stipulating that 
Germany should receive in exchange cotton, o'^ 
which she was in urgent need. This traffic has, 
of course, now wholly ceased. To meet the com- 
petition which It recognises to be inevitable, the 
great combine has very largely increased its capi- 
tal and is prepared to spend enormous sums to 
undbrsell its rivals and force them out of business, 
and it rests with the several Governments to take 
such measures as will effectually protect these 
menaced industries. An enlightened public 
opinion, which will refuse to be hoodwinked by the 
propaganda and “peaceful penetration ’* of the 
.Germans, may do much, to counteract their insidi- 
ous efforts. Dyes and drugs of the synthetic kind 
are largely affairs of fashion, and both appeal 
more to women than to men. Owing to the im- 
perious dictates of fashion, which* loves change, 
there is a constant demand for new colours or 
shades of colour . for which there is no absolute 
hecessjky. If women would only be content* with 
a more ffmited range of dyes, of which there are 
many possessing every essential^fttribute of 0 
satisfacl^i^ dyestuff— at aU eve iiy imtil bur oWn 
^yeStti|r industries are consoucrated-^if^f the, 
hattle^Qidd be won. As for the drugs, hihe-tenth.s 
of are worthless, and many of them a^posi- 
noxious. Many hundreds of them, the aames 
of i^fafch are now forgotten, have been put upon 
the loatket % manufactur^^^ in the attempt 

to exf^it ' the by-products of the colour industry, 
Sindi so long: as fashionable practitioners can be 
Shduced: to p;ps<xribe th aiidf: p^opJe induced tb 
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diug^ themselves with them, novelties of the kind 
will continue to be supplied. But here, again, 
there is no necessity why one should succumb to 
the blandishments of the pushful “Kaufmann.” 

Combines or trusts of the kind we have indi- 
cated are looked askance at in this country and 
America as acting in restraint of competition. But 
in Germany, where they are known as “cartels,” 
they are positively encouraged and upheld by the 
courts as a justifiable means of self-preservation. 
Under the post-war conditions which Germany 
intends to force upon us, this question needs very 
careful consideration, and it cannot be solved by 
economic formulae which are supposed by doc- 
trinaires to be as fixed and immutable as the law 
ol gravitation. 

One noteworthy outcome of the war inf Germany 
has been the establishment by the State of a great 
institution known as the Central Einkauf Gesell- 
schaft, whereby every importation of raw mate- 
rial into the country falls into the hands of this 
central buying corporation, which disposes of it 
under regulations to manufacturers. According to 
Mr. Gerard, this institution, which was created 
solely as a war measure, has come to stay. It is 
defended on the ground that it husbands the gold 
supply of Germany, prevents useless expenditure 
abroad, and benefits home industry. The Cen- 
tral Einkauf Gesellschaft will make its own 
purchases abroad, and as it will be a buyer on an 
enormous scale it will force the sellers to compete 
against each other in their anxiety to sell. In this 
way it is believed that the cq^gregate purchase will 
be effected at a lower rate than individual buyers 
would secure. The material will then be divided 
among the manufacturers at less eventual cost 
than if they had purchased it separately abroad. 
This is an example of socialised buying and sell- 
ing which, if successful, is bound to have an enor- 
mous influence upon German commerce. Its very 
magnitude may, however, render it unworkable in 
practice. Should it prosper it will give a tremen- 
dous impetus to the cause of State Socialism. 

Although there is much in Mr. Gerard’s account 
of the manner in which Germany has '^grappled 
wdth the economic difficulties she has brought upon 
..herself, which serves to illustrate her extraordinary 
powers of organisation and her well-drilled faculty 
of combination towards a common end, there are 
many instances of economic blunders on the part 
of departmental authorities, as, for example, Del- 
briick’s treatment of the cyanide industry and the 
ejtportation of potash. In both these cases, and 
in others that might be mentioned, the anticipated 
result was altc^ether falsified by the event, and 
irreparable injury has probably been done to these 
industries in d||^many. In the attempt to play 
off the United States against England, Germany 
was hoist with her own petard. 

Tj^ fact is beginning to be perceived by the great | 
mas^of the ccanmercial community in Germany 
and Austria-Hungary. Many industries are com^ 
pletely niined already, apd as the'war continues to 
drag a^ng others will share their fate. There 
arc, however, some — powerful organisations like 
Ki t^p’s and the great body of the Prussian Junkers 


and the landowners, who as growers of food are 
•making money by the aid of the cheap labour* of 
Russian and other prisoners— which will clamour 
for the continuance of the war so long as the dumb- 
di iven common herd, who have no real leaders, 
are inarticulate, and have only a sham poli- 
tical representation, can be induced to tolerate 
their long-drawn-out agony. To Mr. Gerard it is 
a matter of surprise that the German manufac- 
turers, who were enriching themselves so rapidly at 
the expense of the whole world by the aid of low 
wages an4 long hours, and with no laws against 
combination, should have allowed their military 
autocracy to drive them into war. They would pro- 
bably have protested, with all the political power 
they possessed, had they foreseen that they 
would be up against four-fifths of . the civilised 
world, and that, to use Dr. Helfferich’s phrase, they 
would be doomed to drag about the leaden weight 
of the billions which this world calamity will have 
cost the country that really instigated it. No 
Pyrrhic victories can prevent the social and moral 
bankruptcy which will assuredly overtake Ger- 
many in the* long run, and there are signs that 
this truth is being realised. Germany to-day 
suffers frpm the lack of a sane Liberalism, from 
the w’ant of a strong party of moderate, clear- 
thinking men with sound political ideals and k 
larger measure of humanism than characterises 
the- average Prussian. Politically she is torn 
asunder by two forces — a brutal and unscrupulous 
autocracy supported by a cunningly devised system 
of caste, and a Socialism the creed of which, in 
many of its moral aspects, is repugnant and hateful 
to all right-thinking men. Germany, like every 
other nation, has the Government she deserves, 
and she has brought her deserts upon her own 
head by. her flagrant disregard of the nobler in- 
stincts of our common humanity. 

.. . T. E. Thorpe. 


THREE AMERICAN BOOKS FOR 
GARDENERS. 

(1) Greenhouses’: Their Construction and Equip- 
ment. By W. J. Wright. Pp. xvi -1-269. 
(New York; Orange Judd Company; London: 
Kegan Paul and^o.. Ltd., 1917.) Price 1.60 
dollars net. 

(2) yegetabh Forcing. By Ralph L. Watts. Pp. 
xiv + 43i. .(New York: Orange Judd Com- 
pany, 1917.) Price 2 dollars net. 

(3) Modern Propagation of Tree Fruits. By Prof* 
B. S. Brown. Pp. xi -1-174. (New York: 
John Wiley and Sons, Inc. ; l^ndon : Chapman 
Md Hall, Ltd., 1916.) Price 65. net. 

(1) IDY the skilful use of glass and artificial 
^ heat, gardeners have succeeded in the 
cultivation of tropical plants in temperate 
countries. Greenhouse gardening is compara- 
tively modern, for although the Romans, before 
the time of Christ,: kn^ew how to force fruit and 
vegetables, thep^ applied only hot manure for the 
purpose, and it was ' TOt unUl the early part of 
the eighti^nth cibntury that glass structures arti^ 
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licially heated were used for the cultivation of 
tender plants. Since then, however^ the evolutiop 
of the g'reenhouse has been rapid. There are now 
g’lass structures, acres in extent, so cleverly made 
that the cultivation of plants in them is as suc- 
cessful as in the open with the most favourable 
weather conditions. The market gardeners of 
England have in the last fifty years made great 
progress in the art of glasshouse gardening, and 
in the United States, where the sun aifords in 
winter more heat and light than it does here, 
huge structures are erected for the forcing of 
flowers and vegetables. ^ 

Mr. Wright, director of the New York State 
School of Agriculture and formerly a professor of 
horticulture, has collected in his book a large 
amount of helpful information concerning the loca- 
tion, adaptation, erection, and equipment of 
greenhouses to suit American weather conditions 
and requirements, which both builders and gar- 
deners will be certain to appreciate. 

The conditions in England are somewhat dif- 
ferent ; still, a great deal of Mr. Wright’s teaching 
may be applied in the making of houses, frames, 
etc., in this country, and in methods of heating 
them. Our old greenhouses are too heavy and 
obstruct the light too much. A good plant-house 
must be strong, yet light, and it must cast very 
little shade. The angle of the roof, quality of 
glass, methods of ventilation, and the internal 
arrangements with respect to benches and floors 
are all questions of great importance, as Mr. 
Wright clearly -shows in his well-illustrated 
chapters. 

(2) Vegetable forcing as practised in the United 
States is the subject of an excellent treatise by Mr. 
Watts, Dean and Director of the School of Agri- 
culture and Experiment Station at Pennsylvania 
State College. Forcing as practised in horticulture 
is the application of artificial heat to the growth 
of plants out of season. It is now very largely re- 
sorted to for the production of food vegetables in ; 
winder, enormous quantities of fresh, wholesome 
vegetables being grown in this and other coun- 
tries where, without it, they would be difficult to 
obtain. It is also largely practised for the pro- 
duction of certain flowers, especially roses, carna- 
tions, daffodils, and yioleti^ Where sunshine in 
winter is fairly constant successful forcing is easy, 
as, for instance, in the United States, where there 
is far more winter sunshine than in England. In 
greenhouses and frames specially constructed for 
the purpose perfect crops are produced in mid- 
winter of such vegetables as cabbage, cauliflower, 
lettuce, radish, tomato, cucumber, rhubarb, 
a.sparagus, French bean, and mushroom. A know- 
ledge of the treatment of soils, suitable manures, 
right temperatures and ventilation is necessary; 
and is best Obtained by actual experience. Useful 
guidance can also be obtained from books, such as 
that by Mr. Watts, which sets forth the best 
methods of the American practitioners. They believe 
in soil sterilisation by means of steam or formalin. It 
is found that the soil continues to be productive year 
after year when it is annually sterilised, whereas 
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without this it becomes “sick ” and infested with 
fungi and other causes of disease in plants. 
Stable manure is preferred to all other fertilisers, 
but nitrate of soda is sometimes used as a growth 
stimulator. Greenhouse construction, heating, 
insect enemies and diseases, and marketing are 
carefully treated. The statement that plants 
are rendered susceptible to disease by high tem- 
peratures, excess of water, and over-manuring will 
be endorsed by practical cultivators in this 
country. 

(3) The propagation of fruit trees by means 
of grafting, budding, layering, and cuttings is 
essentially the same in all countries. The methods 
vary, as does the skill with which the operations 
are performed. In America, where fruit-growing 
is done on a very large scale, labour-saving 
methods are practised. Orchards miles in area 
have to be planted and worked, for which men 
with spades and pruning-knives would be as 
inadequate as they would be for agriculture. The 
alert Americans have therefore sought the assist- 
ance of the machine-maker for their digging and 
planting operations, and even for binding in the 
operation of grafting. 

Prof. Brown’s book enables us to realise what a 
big industry fruit-growing has become in America. 
There are nurserymen there who each dispose of 
young trees by the million annually. “ The 
growing of all the twenty to forty millions of 
American-grown apple seedlings that are used in 
this country every year is undertaken by less than 
a dozen firms." In addition, large quantities of 
young trees, both stocks and “maidens," are 
imported from Europe. At this rate America will 
soon be covered with fruit trees unless they are 
used up quickly, as roses are in that country. 
Some of our own fruit authorities advocate 
this intensive system on the ground that young 
trees properly managed give their best in the first 
few years, after which they should be scrapped. 
Apples, pears, plums, cherries, peaches, and a few 
other fruits are invariably grafted or budded on 
stocks known to influence growth and fruitfulness. 
Too little care, however, is exercised in the selec- 
tion of stocks. Prof. Brown discusses the influence 
of scion on stock in regard to commercial fruit 
trees. His book is written for students, a number 
of what he calls “review questions " being set out , 
at the end of each chapter, such as ‘‘What is 
meant by influence of stock over scion? " It 
contains numerous helpful illustrations. 

. W. W. 


. ANALYT/CAL DYNAMICS. 

A Treatise on the Analytical j^namics of Par- 
tides and Rigid Bodies : with an introduction to 
the Problem of Three Bodies. By Prof. E. T. 
Whittaker. Second edition. Pp. 3^1^432. 
f Cambridge : At the University Press, 1917.) 
Price 155. net. 

T he first edition of this book was reviewed in 
Nature of April 27, 1905. At that time 
what we now call aeroplanes only existed in 
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people’s imagination and in reports of successes 
by the Wright brothers, and it was scarcely to be 
wondered at if applications to aerial navigation 
found no suitable place in a treatise on, analytical 
dynamics. In the twelve years that have elapsed 
there has been plenty of time for pure and aj^lied 
mathematicians to provide material that>would not 
occupy merely a single chapter on “ The Aero- 
plane ” in a second edition of such a book" as this, 
but might even form a predominating feat^ure 
of the whole work. Yet on referring to the index 
we do not even find the word “aeroplane,” while 
the references under “ stability and “ resistance , 
of the air ” do not lead to .any matter suggestive, 
even’ vaguely, of the existence of aerial naviga- 
tion. It may^ well be a matter of surprise that 
such an pmission should be possible at the present 
day. 

We cannot lay the blame on Prof. Whittaker, 
because a book of this kind is necessarily largely 
an exposition and collation of the work of other 
writers. But it will be found on closer examina« 
tion* that, oufside the problem of small oscillations 
about a state of steady motion, very little work 
has been done in advancing what is really out- 
and-out the most important development of 
theoretical dynamics, and for the most recent of 
the developments which have taken place physicists 
and engineers rather than mathematicians are 
mainly responsible, much of their work being the 
property of the Government at present. 

It is, however, rather a pity that Prof. Whit- 
taker has omitted to introduce the subject under 
the heading of “ stability of steady motion,” as thiis 
would, at least, afford his readers some stimulus to 
turn their studies in the right direction. Possibly 
the author considered it scarcely desirable to make 
any ‘Change until further developments had taken 
I^ace, and in this second edition he has ratber 
confined his attention to elaborating references to 
original work on old ground. It is not usual in 
reviews to repeat what has been said in a previous 
notice about a first edition. For this reason a 
detailed account of the actual contents would be 
scarcely necessary or desirable. The present work 
will be found of much use by such students of a 
future generation as are able to find time to extend 
their study of particle and' rigid dynamics outside 
the requirements of aerial navigation, and it will 
also afford a valuable source of information for 
those who are in search of mew material of 
a theoretical character which they can take ovCr 
and apply to any particular class of investi- 
gation. , " ^ 

B . ’‘.1 

. •■'I 

OVR BOOKSHELF. 

OrigeWes y Tendencias de la Eugenia Mod0fna. 

By Joaquin Bonilla. Pp. 96; (Liverpool : L^ily 

Mat'I (printers), 1916.) Price 3s. 64 . net.^ 

This introduction to eugenics is intended primarily 
for Latin America. The author ^plains the aims 
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of eugenics, and gives a sketch pf the history of the 
idea of trying to control the agencies which im- 
prove or impair racial qualities in mankind. Simple 
expositions are given of Lamarckism, Darwinism, 
Mendelism, and Weisniannism. There is a pleas- 
ant appreciation of the work of Sir Francis Galton, 
and the book pays due r^ard to experimenters 
and biometricians alike. The endeavours of the 
Eugenics Education Society are recognised, as well 
as tl\c work of Prof. Karl Pearson’s Eugenics 
Laboratory. So up-to-date is the book that men- 
tion is made of England’s “ Baby Week ” and of 
the withdrawal of the veto on the representation 
of certain plays by Ibsen and Brieux. A chapter 
is devoted to eugenic activities in the United 
States; 

The author has the wise and kindly intention 
of familiarising Spanish-speaking young people 
with the aims and methods of eugenics, and he 
seems to us to have written a clear and terse intro- 
duction to the subject. We should like to have 
seen some recognition of what is practicable in the 
wzy of ameliorating environment and function, 
and improving nurture generally. For the eu- 
genic ideal does not, and cannot, stand alone. In 
a short book like this it should have been readily 
possible to avoid disfiguring verbal errors, such as 
Seleeby, Burcke, Havelock Elliott, and Weisner; 
but these are very small flies indeed in tjie care- 
fully prepared ointment. We wish the book suc- 
cess. 

The Human Body: An Account of its Structure 
and Activities and the Conditions of its Healthy 
Working. By Prof. H. Newell Martin. Tenth 
edition, thoroughly revised by Prof. E. G. 
Martin. Pp. xviii+649. (New York : H. Holt 
and Co., 1917.) 

A BOOK which has reached a tenth edition 
neeas but little recommendation. The late 
Prof. Newell Martin’s work, like all that he did, 
is excellent. It is rather more bulky (ban 
the majority of books of an elementary nature ; 
but, like these, it is a compendium of anatomy and 
physiology designed, riot for the student of medi- 
cine, but for the general reader who desires to 
become Acquainted '^h the mechanism of his own 
body and the reasons for the laws. of health.^ It 
is naturally the phy^olp^ical side which is mainly 
dwelt upon, only so nduch of structure bein|r 
described as is ‘necessary for the understanding 
of functiori. The present edition has been brought 
well up to date, , and, like ,the only other book 
.With* which we may compare it, Huxley’s 
' Elementary Physiology,” has doubtless still 
before it a long and useful life. 

A welcome feature of the book is the appendix, 
in which instructions fb|r practical work are given 
in detail. Much of this will need a laboratory, 
but it is astonishing' how much Useful practical 
work" can be performed without elaborate appara- 
tus, and with the resources which are available 
to^. nearly ,every.:teaeher;;/ ' 
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LETTERS TO THE EDITOR, 

{The Editor dots not hold himstlf responHbU ^ for 
^ opinions expressed by his ear respondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended /of 
this or any other part Of Natum. ^No tiotice is 
taken of anonymous communicathns,] 

The JaiiuaiY'Meteort of IfllS. 

I WATCHED the northern sky during most of the in- 
terval between 6h. and loh. on January 3, and recorded 
eleven Quadrantids. The conditions were not ^ood; 
there was a slight fog, through which the stars of 
Ursa, Draco, etc., shone dimly, and* the air was frosty, 
the temperature being about 26°. 

The Quadrantids observed were, in the majority of 
cases, near their radiant at 233® + 59^®, and moved 
slowly. This position is near t Draconis, and about 
6° north of that usually determined in past years. I 
am at a loss to explain the cause of the discordance, 
the data of the present year being considered quite 
satisfactory. In the circumstances the results recently 
obtained by other observers will be awaited with special 
interest. W. F. Denning. 

44 Egerton Road, Bristol. * 


This evening, between 6 p.m. and 9 p.m., looking 
north, twenty-two meteors weife observed at Sidmouth, 
South Devon. The most brilliant one appeared about 
8.15 p.m. G.M.T., and was travelling in a. south- 
easterly direction at a moderate speed. The meteor 
was of a reddish colour, and was followed by a long 
trail of white light. It was frosty and beautifully 
clear, excepting a slight haze for a short interval. 

Winifred L. Lockyer. 

Salcombe Regis, Sidmouth, January 3. 


NATIONAL MUSEUMS IN PERIL, 

T he report that the Government proposed to 
requisition the British Museum as the head- 
quarters of the new Air Board has resulted in 
a storm of protest from many men of light and 
leading throughout the country, and from j cor- 
porate bodies concerned with the promotion of 
the intellectual welfare of the nation. The corre- 
spoAdence published in the Times and other 
journals represents only a small fraction of the 
budgets received, and it is evident that the Govern- 
ment will bring upon itself nothing but obloquy 
if it persists in the action contemplated. Since we 
referred last week to the projected dismantling of 
the galleries at Bloomsbury^ it has heen made 
known that the Office of Works has suiweyed the 
Natural History Museum at South Kensington 
with the view of using* the building for the pur- 
poses of other Government depai^ents, and haa 
reported in favour of doing so, 
of our two greatest national ihidiitutions is thus' 
threatened, unless a united effort is ihade at on^ 
to convince- the Cabinet of the unnecessary and- 
ruinous proceeding to which certain adiministrlitive 
officials, with the usual indifference tO setenttffe 
interests and inability to understand sctehtific 
values, desire to commit it, . ■ ' ^ ; 

The high-handed method adopted in the pror i 
posal to commandeer the two^museums canndt j^^^^^ 
justified even by the provisions of ffii|^I)efence of - 
.NO, ■i5r5v,'Vot,^-ioibJ: 


the Realm Act. Sir Arthur Evans states that the 
trustees of the British Museum were not consulted 
upon the matter, though they are responsible for 
the collections, not as Government nominees, but 
under an Act of Parliament. They were astounded 
upon receiving from the Air Board a requisition 
for *fhe building to house the Board’s establish- 
ment, and at once sent a strong protest to the 
Government against tl^e scheme. Even an enemy 
invader .could not adopt a more arrogant attitude 
towards the trustees than that shown by the 
representatives of the Government. The col- 
lections were regarded as so much furniture which^ 
could be packed up in a few days by workmen 
and conveyed in pantechnicons to convenient 
places of storage until after the war. As , “ A “Lon- 
doner” writes in- the T/me5 of January 4 in an 
attempt to justify the official attitude : “It is pretty 
widely understood that the Air Board is willing 
and anxious to put its large resources in trans- 
port aud labour at the service of the nation for 
the removal of the contents of the British Museum 
to places of safety which th^ Board has already 
inspected and approved.” 

This semi-official pronouncement reveals entire , 
incapacity to appreciate the difficulty of the 
problem of dealing with the contents of the 
museum. The whole of the objects are considered 
as goods which may be removed in a few days and 
returned without detriment at a later period of re- . 
construction. Because a selected number of objects 
have been carefully transferred to places of security 
by museum officials during the past two years, as 
a precaution against air-raids, it is assumed that 
the whole may be -dealt with summarily by ener- 
getic workmen under V the supervision of experts. 
The absurdity of this view will be manifest to any- 
one acquainted with museum work. ' To make a 
selection of fragile objects and other national 
trtpasures, and to take. measures to preserve them 
from damage, are very different matters from 
that of clearing space without reference to what 
it occupies. It is certain that if the indiscriminate 
and hurried dismantling of the museum is pro- 
ceeded with,.rmany of the objects taken away will 
never be worth bringing back, and it would be 
just as well to make a bonfire of them at once. 

Qnly a small proporddn of the contents of the 
mtieeum could be removed in time for the space 
they occupy to be of any use to the Air Board. 
The libra^ must remain, and the larger sculp- 
tures, including the more important pieces of the 
Elgin marbles, the Assyrian bas-reliefs, aAd the 
Egyptian statuary. The ethnc^raphical collec- 
tions cenhot be disturbed without certain destruc- 
tion; of many objects. glass^: pottery, porce- 

lain, and_ faience coUections, me ancient and 
medieval gems, ring^, and jewelry, the Greek 
.vasesy, the Babylonian clay tdblets, the Egyptian 
^te^. and images, the terra-cottas, the bronzes 
—all these can moved only with an infinitude of 
skillc^ handlihg and packing, and in a period of 
time whiqh might well run into years rather than 
memths.: must be clearly understood that 

if the museum is to be taken for the Air Board— 
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which needs offices quickly— the Board will have 
to be encamped in the middle of thq collections, 
with all the increase of risk which such an en- 
campment involves. 

Our concern for the museum is not prompted 
by opposition to interference .with the existence 
and work of the threatened institution, but by the 
desire to preserve national prestige and to prevent 
the ruin of possessions which can never be re- 
placed. Only if reduced to the last extremity — 
and we are far from that condition — should a 
scheme be adopted which would give the enemy 
occasion to scoff at our willing sacrifice of the 
glorious heritage represented by the collections in 
the national museum. 

“We profess to feel shame and anger,” says 
Sir Henry H. Howorth, “and also terror for the 
future of our race, when we find the champions of 
German culture destroying Reims and Padua and 
Ypres. We call them Huns for their pains, and at 
the same time in another way, and for no urgent 
military purpose, ourselves put in jeopardy the 
noblest collections in the world of art and natural 
science, which neither money nor skill can replace, 
and which form the most valuable asset of the 
country if its mental and moral training arc to 
count in this Armageddon of materialism.” 

The gravamen of the case against the proposed 
action is, indeed, that it shows a total lack of 
imagination and of perception of the value of in- 
tellectual studies on the part of responsible 
Ministers. They accept lightly, and without in- 
vestigation, a proposal which, on the face of it, 
imperils the inestimable treasures of the British 
Museum. They do not consult the trustees as to the 
effect of their proposed action. They do not give 
heed to their own Minister of Education. They 
simply accept a scheme put forward by the First 
Commissioner of Works, who avowedly has not 
visited the museum to investigate its practicability, 
and whose expert advisers had on two previous 
occasions reported that the museum was not suit- 
able for a public office. All this shows an indiffer- 
ence to things of the mind and a materialistic spirit 
which are of evil omen in statesmen whose business 
it is to maintain the ideals of the country at a 
high level, and thereby to hearten it to bear the 
strain of war. Who is to believe them in future 
when in their speeches they make play with 
Germany’s crimes against civilisation, or exalt our 
ideals in comparison with German Kultur? They 
are lowering the pitch of England’s endeavour, 
and the misfortune is that they do not realise that 
they are doing any harm in this action. If the^ 
members of the Government could be brought to - 
face these facts, it is difficult to believe that they 
would continue to insist on a policy which is bad 
for the Air 'Board,, bad for the museum, and a J 
discredit to the country. 

Though the spontaneous outbursts of iudighation 
from all parts of the country mky yet induce the ! 
Government to withhold* the impious hand which * 
the Oifl|ce of Works laid dpon the collections and ' 
btdldin^s of the British Museunr -at Bloomsbury, 
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the fate of the Natural History Departments at 
South Kensington also trembles in the balance- 
Yet the arguments drawn from unsuitability of 
structure and fragility of irreplaceable specimens 
are here no less strong, and they are reinforced 
by two others. The work in all the Natural History 
Departments bears directly on the material as well 
as on the intellectual life of the nation — indeed, on 
its very existence. Those who say that prosecution 
of the war must come first should be the fir.st to 
insisTon the continuance of the great help rendered 
by the museum ,to all branches of our fighting 
forces : we may refer them to an article in the 
Times for January 5. To stop this work for the 
convenience of the Registry of Friendly Societies 
would be a fine stroke for our enemies. Secondly, 
the objects in the Natural History Museum form 
the historical basis on which a great part of natural 
science rests; they are the standards to which 
present and future generations must continually 
refer. To destroy or damage them is to cut away 
the ladder on whicH we climb. The distinguished 
men responsible to the nation for the safety of its 
unique possessions — ‘trustees, indeed, for the whole 
world now and to conte — have already taken steps 
against possible attack by the enemy, while leaving 
the specimens available for accredited investi- 
gators. But they cannot prevent the certain de- 
struction and widespread confusion that would 
result from a sudden clearance of more than half 
the building as though it were just a mammoth 
hotel. The removal from Bloomsbury took more 
than three years, yet, for all the care with which 
it was accomplished, it left damage which is not 
yet, and can never be entirely, repaired. When 
we think of the subsequent growth of the collec- 
tions and the present depletion of an always in- 
sufficient staff, our imagini^tion fails to grasp the 
threatened ruin. Generations could not restore it. 
For many a year the science of our country would 
be hampered. 

In the early days of the war we had to fight for 
our national museum, and well was it that we .won 
a partial victory. Since then the members of the 
staff unfit for military service have carried on, 
with what good results a few bald statistics will 
show. During the past year the Natural History 
Museum has been consulted by at least fourteen 
Government departments, as well as by numerous 
individuals' engaged in war-work. The number of 
visitors, which , in 1916 was more thatj 402,000, 
was increased in 1917 by 20,000; among these are 
soldiers receiving class-instruction in sanitary, 
veterinary, and other subjects. The annual number 
of acquisitions has decreased, because all purchases 
are stopped, but donations continue to flow in tvith 
a volume that seems to grow rather than diminish. 
Among these accessions have been thousands of 
specimens of the highest scientific importance. The 
dismantling of the museum would make the receipt 
of donations impossible, and the stream would be 
diyerted elsewhere. In sonie cases* it would never 
return. . 

‘^We are blamed,’’ says the Government in 
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effect, “ for commandeering hotels ; we must leave 
places for our young officers to dine ; do you ex- 
pect us to oust another political club ? We preach 
economy ; do let us practise it for once. We can 
get the niuseum rent-free.** Kent-free, indeed! Is 
the cost of structural alterations, of packing, of 
removal, and of restoration not to be paid for? 
Does the scientific help for our food-producers, our 
industrialists, and our fighting or wounded men 
weigh as nothing in the balance? Are the gifts 
which you reject devoid even of pecuniary value? 
“What should ye do, then? Should ye suppress 
all this flowery crop of knowledge and new light 
sprung up and yet springing daily in this city? 
Should ye set an oligarchy of twenty engrossers 
over it, to bring a famine upon our minds again, 
when we shall know nothing but what is measured 
to us by their bushel? ” ^ “ Milton ! ” we cry with 
W'ordsWorth : 

Milton! thou should’st be living at this hour:- 

England hath need of thee. 


The following are a few of the resolutions which 
have been passed by important public bodies protest- 
ing against the proposed employment of the museums 
for purposes other than those for which they are in- 
tended ; — ' 

At a special meeting of the British Academy on 
January 3 it was resolved to represent to his Majesty’s 
Government the irreparable injury that would be done 
to the interests of learning and humane studies by any 
serious damage to the priceless collections in the 
British Museum, and the slur which would be cfist on 
the good name of the country by action which will be 
taken as implying indifference to those collections and 
to the civilisation they represent. To remove any con- 
siderable portion of the collections, except with the 
utmost care and the expenditure of many months of 
skilled labour, is impossible without the certainty of 
injury; and to house a large combatant department in 
the midst of the collections themselves involves a great 
increase in the risk of accident and fire, quite apart 
from the danger of air attack from hostile aircraft, 
which would obviously be much increased. The 
Academy earnestly appeals to his Majesty’s Govern- 
ment not to sanction action which would discredit this 
country in the eyes of the civilised world. 

The fellows of the Linnean Society of London in 
extraordinary general meeting assembled on January 
7 placed upon record their profound astonishment and 
alarm at the reported intention to dismantle the British 
Museum, including the Natural History Museum, ih 
order to use it for Goverpment offices ; their emphatic 
protest at a procedure which must endanger priceless 
and irreplaceable possessions acquired at great cost and 
infinite labour during the last two hundred years, con- ' 
stituting the most splendid museum in existence, and 
the recognised centre of systematic scientific research; 
their dismay at a resolution which must paralyse scien- 
tific activities that during the past three years have 
been devoted to work intimately connected^ with the 
prosecution of the war; and at the expenditure of a 
large sum in adapting unsuitable buildings, whilst 
other and more suitable accommodation might be pro- 
vided at much less cost; and, finally, to emphasise 
the disgrace w^ich must accrue to the nation in the 
eyes of the whole world by the evidence thus afforded 

^ Milton-ff •* Areopaiffittcn/V 
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of the inability of the Government to appreciate the 
essential value to the nation of scientific assistance, 
such as the British Museum has rendered and is 
capable* of rendering 

The Entomological Society of London has resolved : 
This society, founded for the advancement and 
practical application of entomological science, know- 
ing that this science,' especially at the present moment, 
plays a most important part in many questions, often 
of extreme urgency, affecting the health of the nation 
and its forces at home and abroad, its food supplies, its 
timber, and the raw material of its manufactures, 
views with the gravest concern any action that would 
impede work essential to the national welfare. Towards 
the solution of these problems the collections at the 
museum have in the past largely contributed, and 
many of them are at present under investigation. The 
proposed action of his Majesty’s Government in refer- 
ence to the Natural History Museum would have a 
disastrous effect upon work which demands continued 
reference to its enormous collections. It is obvious 
that to be of any practical value these must always be 
readily available, and, moreover, their removal would 
not only be a very lengthy undertaking, but could not 
be carried out without irreparable damage. The Ento- 
mological Society of London feels bound, therefore, 
to enter the strongest pos.sible protest against such 
proposed action, the full consequences of w-hich can 
scarcely have been realised, and in the interests of the 
Empire urges that the suggested interference with 
these important collections should be abandoned. 

At a meeting of the council of the Minera- 
logical Society of Great Britain and Ireland, 

I held on January 7, it was resolved : That 

the First Commissioner of Works and the War 
Cabinet be most earnestly requested to reconsider the 
proposal to utilise a portion or the whole of the Natural 
History Museum for other than its present purpose. 
In particular, as regards' the Mineral Department, 
the Mineralogical Society views with alarm any pro- 
posal to render inaccessible, both to the general public 
and students, and also to inquirers respecting economic 
questions, the national collection of minerals, which 
has been accumulated during the past century and a 
half, and is now the largest and most complete in the 
world. This collection contains, for reference and 
comparison, examples of all minerals (and ores) that 
have been put to economic uses, representing numerous 
localities thaf have not yet been worked commercially. 
Direct reference to those parts of the collection not 
exhibited to the general public would supply a large 
amount of information, not available elsewhere, even 
in published wprks, respecting mineral occurrences in 
all parts of the world. Such information has already 
been utilised by the Advisory Council on Scientific and 
Industrial Research, by the War Office, and by the 
Department for the Development of Mineral Resources 
attached to the Ministry of Munitions of War, .and 
could also be of use to the proposed Imperial Mineral 
Resources Bureau. The proposal to render such in- 
formation* inaccessible would seriously hamper the 
work of all Government departments concerned with 
the development of the mineral resources of the 
Empire. 

At a special meeting of the council of the Essex 
Field Club, held on January 7, it was unanimously 
resolved : That the council of the Essex Field Club 
learns with amazement that the Government contem- 
plates occupying the British Museum, including the. 
Natural History Museum, for departmental offices, and 
hereby expresses an indignant protest against such 
action, which is certain to, result in irreparable injury 


NATURE 



368 NATLtRE 10, 1918 


to the invaluable collections in the museums and in 
the cessation of much scientific vrqrk which vis de- 
pendent upon such collections. That such action, in 
the opinion of this council, could not fail to* brin^ dis- 
credit upon our nation in the eyes of all ci^lised 
‘peoples. 

On January. 7 it was resolved ; That the Classical 
Association appeals to the Government against the 
proposed conversion of the buildings of the British 
Museum into a seat of combatant activity, both be- 
cause of the inevitable injury that would be caused 
by removal to a multitude of objects of unique his- 
torical value, and because the change would legitimate 
and incite attacks from the air itpon a libraiy contain- 
ing many thousands of .irreplaceable books and MSS. 
which constitute a part of the inheritance of the 

civilised world. Their safe-keeping is a trust for 
humanity imposed by history upon this country, and 
the association regards the present proposal as a 
declension from the high ideals with which the country 
and the Empire entered on the war. 

Similar resolutions have been passed by the British 
Archaeological Association, the annual Conference of 
Educational Associations, the Royal Society of Anti- 
quaries of Ireland, the Royal Asiatic Society, the Royal 
Numismatic Society, tlie Cambridge Antiquarian * 
Society, and many other representative bodies. 

♦ SANDS POR GLASS MANUFACTURE.^ 

T he preface to this memoir refers to the great 
advantage which the glass industry of this 
country is deriving from the prescient policy of 
the Department of Optical Munitions and Glass- 
ware Supply Of the Ministry of Munitions ; and the 
memoir itself is an example of the department’s 
‘efforts to place the industry in a sound position. 
A knowledge of the home resources of raw mater 
rials is of prime importance to the glass industry, 
and the exhaustive survey made by the author has 
enabled him to place on record for the first time 
valuable information as to the resources of suitable 
sands on which the glass manufacturer can rely. 
In pre-war days large quantities of excellent sand 
were imported from Belgium and France, and 
their cheapness was mainly due. to their transport 
as ballast in coal-boats. Economic conditions may 
prevent the utilisation of many of the occurrences 
of sands and rocks to which the memoir refers, but 
much will depend on the provision of cheap trans- 
port by the adequate development of our canal 
systems. This is well shown, by the sketch-map 
marking the locations of the chief resources of 
glass sands in relation to the glass-making areas. 

A glass sand should be of uniform grain size, 
and the most desirable sands are those containing 
a high proportion of grains from 0*25 to 0*5 mm. 
in diameter. The presence of grains smaller than 
0*1 mm. causes the formation of “seed,” which is 
difficult to remove in the “fining ” process. An 
even, grade is also an important factor in securing 
homogeneity, and it is doubtful if stirring can com- 
pletely eliminate heterogeneity caused by the use 
of badly graded, unevenly melting jsands. An irii- 
portant conclusion to be drawn, from the author’s 
investigations is that although weTiaye not in this 
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country any deposit equal in quality, uniformity, 
and extent to that at Fontainebleau, we have 
ample supplies of sands suitable for all ordinary 
glass-making purposes. Carefully selected sands 
from the soft white quartzites of Muckish Moun- 
tain contain under o‘oz per cent, of iron oxide, and 
this source is of ^reat importance, as, despite its 
inaccessibility, it is likely to. provide a home supply 
of the small quantities of^lsand required, for the 
manufacture of opdeal glass. Generally speaking, 
although crushed rpqks are largely used in the 
AmeHcan glass industry, they cannot for econo- 
mic reasons be regarded as an immediate source 
of suj^ly of glass^sands in this country. 

Sand-pit owners are now giving greater atten- 
tion to the cleansing and grading o( sand by wash- 
ing, and the improvement which can be effected in 
the quality of a sand is indicated in the tables given 
on p. .64 of the memoir. It would have been of 
interest if quantitative information as to the yield of 
washed sand could have been added to these tables. 
The washers at pre|ent in use are satisfactory for 
comparatively coarse sands of the Leighton Buz- 
zard type, but are much less efficient . for finer- 
grained sands, such as those of Lynn and Ayles- 
bury.' Provided that a plentiful supply of water 
is available, there should be no great difficulty in 
designing an efficient washer for fine-grained 
sands, and co-operation between the glass manu- 
facturer and the sand-pit owner is desirable if ade- 
^quate washing plant is to be installed. Sands low 
ill iron will be preferably graded by drying and 
sieving, instead of washing, so as to retain the 
alumina-rich coating which is adherent to the 
quartz grains. Alumina is valuable in a glass, as 
not only does it reduce the tendency of the molten 
glass to devitrify, but it also increases the tough- 
ness of the glass and enables the batch to be 
cheapened by increasing the proportions of sand 
and lime at the expense of the alkali. Felspar is 
being increasingly used as a source of alumina in 
j a glass batch, and the author’s survey of the re- 
sources of suitable rocks of low iron content is of 
value as an indication of the possibility of sub- 
S.|ituting the home for the imported material.. 

The U.SCS of sand for its refractory properties 
are referred to only briefly, and the further memoir 
on our home resources of refractory sands will be 
awaited with interest. 

^iProf. Boswell has rendered a distinct service to 
tne glass industry by this rapid completion of his 
survey. . . 

: : .. — ■ — 

ORGANISATION FOR INDUSTRIAL 
EXPANSION IN SOUTH AFRICA. 

I N qn aiiicle on “Tlie Q>-ordinati4m of Re- 
search ” whldi api^ared in Nature of Decern-, 
her 6 mention waB made incidentally of .the issue 
of the South AftUian Journal of Industries, Copies 
of the first numl^r of this journal have now 
reached this i^ntry. Before alluding to the 
sco^e oT tint hew^:^ j it should be explained 

and Technical^ ap* 

pointed by the Departing of Mines and Indus- 
tries of the Union of Bouth Africa has Tor its'prin- 
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cipal functions the conduct of an economic survey 
of the natural resources, of South Africa, the exten- 
sion of provisicm for industrial research, co-ordina- 
tion of industrial investigation, the elimination of 
overlapping in such work, and the provision of 
means for taking advantage of facilities for investi- 
gation not available in South Africa by co-opera- 
tion with similar organisations in the United King- 
dom and the other British dominions. The com- 
mittee has so far made two chief recommendations, 
viz. (i) the appointment of various authorities in 
South Africa to report on the natural resources of 
the country, and (2) the publication of an ihdustrial 
journal to, give publicity to the reports and data 
collected under the committee’s auspices. The first 
of these recommendations is being carried out, and 
the second has been given effect to in the issue of 
the South African Journal of Industries. 

In common with most of the overseas British 
dominions South Africa, largely as a result of the 
war, is in the throes of new industrial develop- 
ments with the view of providing the necessaries it 
formerly imported, but which it can no longer 
procure from the manufacturing countries in 
Europe. The first number of the journal is natur- 
ally largely occupied with articles surveying the 
present situation. Among these may be mentioned 
Mr. Warington Smyth’s article on “The Begin- 
nings of Organisation for Industrial Expansion ” ; 
that on the “ Census of Manufacturing Industries, 
1917,’’ by Mr. C. W. Cousins, Acting Director of 
the Census; and Dr. Lehfeldt’s report on “The 
Economics of Agricultural Production in South 
Africa.’’ Among the new South African industries 
to which attention is directed is the manufacture 
of industrial alcohol, for use as a motor fuel, from 
the molasses produced on sugar estates in Natal. 
A report by the Imperial Institute on the results of 
examination of the fruits of Ximenia americana is 
printed, and Dr. Philips contributes a useful 
risumi of the information available regarding 
“buchu,” a drug the production of which is a 
monopoly of South Africa. 

The article in Nature already mentioned directs 
attention to the difficulties of co-ordinating indus- 
trial research in the United Kingdom, and shows 
that there is no evidence that such co-ordination 
has yet been effected or is in process of being, 
arranged. The appearance of the South African 
Journal of Industries is a reminder of the exist- 
ence of the larger and still more difficult problem 
of devising means for the utilisation of the re- 
sources of the Emigre within the Empire itself,, 
and the solution of which is of first-rate importance 
to both British and Colonial b||i|stries. 


Among the promotions in and appointhi^hts to ffie 
Most Excellent Order of the British Empire for ser- 
vices in . connection ■ with the war , annowhded 
on Tuesday, we notice . floe 
Commanders (K.B.E.) * Mr. James Cantlie; inember of 
Council and of ExSthitive Committee^ British Red Cross ' 
Society ; Col. C, B. Cl<^ ' Director-C^hei^^^ the 
Ordnance Survey of the United Kih^dii^ 5 ^ • 
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Morley Fletcher, secretary of the Medical Research 
Committee ; Dr. J. Galloway, Chief Commissioner for 
Medical Services, Ministry of National Service; Dr. 
R. Robertson, superintending chemist, Research De- 
partment, Woolwich Arsenal; Prof. W. H. Thompson, 
scientific adviser to the Ministry of Food. Com- 
mandos (C.B.E.): Prof. F. J. Cheshire^ adviser on 
scientific side of Optical Munitions Branch, Ministry 
of Munitions; Dr. G. H. Fowler; Hydrographic De- 
partment, Admiralty; Prof. W. R. Hodgkinson, pro- 
fessor of chemistry and metallurgy, Ordnance College, 
Woolwich ; Mr. R., G. K. Lemprert, Superintendent of 
the Forecast Division, Meteorological Office; Prof. 
W. J. Pope, professor of chemistry. University of 
Cambridge, member of panel of Board of Invent|pn 
and- Research, Admiralty; Prof. T. B. Wood, Drapers 
rofessor of agriculture in the University of Cam- 
ridge, adviser on meat production to the President of 
the Board of Agriculture, and chief executive officer. 
Army Cattle Purchase Scheme; Mr. G. Udny Yule, 
Director of Requirements, Ministry of Food, In addi- 
tion, about two thousand names are included in lists 
of new officers and members of the Order (O.B.E. and 
M.B.E.). — Prof. James Ritchie, Irvine professor of bac- 
teriology, University of Edinburgh, asks us to correct 
the mistake made in last week’s issue of Nature 
annouifcing that a baronetcy had been conferred upon 
him. The . recipient ot the distinction was not Prof. 
Ritchie, but Sir James W. Ritchie, son of a former 
Lord Mayor of London. We regret the error, but the ‘ 
Press announcement that it was Prof. Ritchie who had 
received the honour was perhaps a natural one for a 
scientific journal to accept. 

Is the Carnegie Trust for the Universities of Scot- 
land doing its duty in strengthening and developing 
scientific study and research? That is the question 
suggested by the report of a special committee pub- 
lished in the December number of the Journal of the 
British Science Guild. The question was first raised 
in an incisive manner by Prof. Soddy in an article 
communicated to Science Progress (January, 1917), and 
further inquiry seems to show that his contention is 
well founded. There may be some difference of opinion 
as to the exact inteifiretation of Clause A of the Trust 
Constitution ; but there can be no doubt that the main 
object of the trust is to foster science, pure and applied, 
in all its branches, and to strengthen that side of uni- 
versity education which is«of direct technical or com- 
mercial value. In the light of that general principle 
the following facts are well worthy of careful considera-, 
tion :-^i) Only 14 per cent, of the available funds 
have been expended on scientific research ; (2) by en- 
dowment out of Carnegie Funds of certain scientific 
departments, money formerly spent in their mainten- 
ance has been diverted into bther channels, so that 
the university on its. scientific side has not really been 
strengthened; (3) among the twenty-two members of 
the,^ard of Trustees, there have never been more, 
and have usually been fewer, than four who could be 
Regarded as representing - science, thC' majority being 
practically Ignorant of the methods, and even the 
meaning, of research. 

Steps are being taken, to Incorporate the Selbome 
Sddety and to widen Us objects, so that it may not in 
any In* its efforts to bring home to 

the public, espectalty through its lecturers, the great 
value of science to the conimUhity. 

' The deaffi is .announced, on January 5, in his 
sixty-seventh year, of Mir. R. C. Woodcock, fellow of the 
Institute 6f Chemistry and ; of the Chemical Society, 
and author of a number of papers upon analytical 
..efietnistry'. . .■ ^ 
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The death is announced, in his seventy-sixth year, 
of Dr. W. L. Purves, consulting aural surgeon, Guy’s 
Hospital, consulting ophthalmic and aural surgeon, 
Hospital for Diseases of the Nervous System, and aural 
surgeon to the Royal Normal College and Academy 
of Music for the Blind, 

At the scifentific meeting of the Royal Dublin 
Society held on December 19 last, Lord Rathdonnell, 
president, in the chair, the Boyle medal of the society 
was presented to Prof. J. A. McClelland, F.R.S., in 
recognition of his distinguished work in many branches 
of science, especially with those dealing with ionisa- 
tion, and the more recently discovered forms of radia- 
tion associated pre-eminently with radio-activity. 

The death occurred on December ^o, at the age of 
sixty-four years, of Sir William H. Lindley. To those 
who knew of the service Sir William rendered to the 
Royal Commission on Canals and Inland Navigation by 
the compilation of an exhaustive report on the waterways 
of France, Belgium, Germany, and Holland, published 
in vol. vi. of the Commission Bluebooks, the announce- 
ment of the knighthood, conferred upon him in 19H, 
came as no surprise. But to the general public his repu- 
tation was not so familiar, and this is scarcely sur- 
prising, seeing that the sphere of his professional 
activities lay almost entirely on the Continent, particu- 
larly in Germany and Austria-Hungary, where he suc- 
ceeded to his father’s position and influence. Sir William 
began his career in 1870, as resident engineer on the 
Budapest w’aterworks, and, three years later, took up 
the post of engineer to the city of Frankfort-on-Main, 
where, for more* than twenty years, he administered 
the works of the municipality and port. During his 
lifetime he had associations with the towns of Elber- 
feld, Homburg, Mannheim, Wurzburg, Cracow, 
Prague, Warsaw, Bukharegt, and Baku, in connection 
with various electricity, waterw’orks, and sewerage , 
undertakings. But for certain adverse circumstanttes ! 
Petrograd would have been added to the list, for, as 
recently as 1912, he was appointed engineer-in-chief of 
a new municipal water-supply and drainage scheme 
for the Russian capital; the project, however, did not . 
mature. His reputation among German engineers was 
deservedly high, and he dischargea presidential func- 
tions on several Commissions. He had been a mem- 
ber of the Institution of Civil Engineers since 1878. 

The following minute, adopted by the board of trus- 
tees of the New York Memorial Hospital, is published 
in Science : — Dr. Richard Weil, Major in the Medical 
Reserve Corps, U.S.A., died while on active duty at 
Camp Wheeler, Macon, Ga., November 19,' 1917. By 
his death the Memorial Hospital loses one of the most 
highly trained and successful workers of its medical 
staff, and American cancer research one of its recog- 
nised leaders. Since 1906 Dr. Weil 'had been an active 
member of the sthff of the Huntington Fund, 
and .throughout this period of eleven years he was con- , 
stantly engaged in the* problems of cancer research. 'His 
contributions in the field of the serology of cancer and' 
in the general problems of immunity gained for him an 
international reputation. He was one of the founders 
of the American Association for . Cancer Research, and 
largely through his efforts was founded the Journal 
of Cancer Research, of which he was editor-in-chief. J 
At the reorganisation of the Memorial Hospital in 1913, 
Dr. Weil assumed the position of assistant director of 
cancer research and attending physician to the hospital, 
and in this capacity he laboured energetically to estab- 
lish an efficient organisation of the routine hnd re- 
search work of the hospital. In 1915 h^ resigned the 
position of assistant director upon hts appointment as 
.iH:ofessorr of experimental medicine in' Cornell Uhiver- 
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sity, but he continued without interruption his experi- 
mental work in cancer. Cpon the declaration of war 
he was among the first to offer his services to the 
Government, and spent the summer at Fort Bemamin 
Harrison in the Medical Officers Training Corps. 
Quite recently he was detailed to take charge of a large 
military hospital at Camp Wheeler, Macon, Ga., and 
here in the performance of strenuous military service 
he fell a victim to pneumonia. ^ During his brief but 
brilliant career he attained eminence as a devoted 
laboratory worker, a skilful experimenter, a broadly 
trained clinician, and a forceful writer, while his un- 
timely death places his name among the first on his 
country’s honour roll in the great war. 

' A REPORT containing the results of Dr. Benjamin 
Moore’s researches on “The Causation and Prevention 
of Trinitrotoluene Poisoning ’* has just been issued by 
the Medical Research Committee (Special Report 
Series No. ii). It is shown that the only important 
avenue of entrance into the body is through the skin. 
The amount taken in as vapour or as dust is innocu- 
ous. The first' noticeable indications of poisoning are 
those due to deficient oxygen supply, especially blueness 
of the skin and lips. This results from the action of 
the poison in decreasing the capacity of haemoglobin 
to take up oxygen, a well-known effect on the respira- 
tory process produced by nitro- and amino-benzene 
derivatives in general. Trinitrotoluene is said to con- 
vert haemoglobin into its NO derivative, together with 
met-haemoglobin. Various results follow from the de- 
ficiency of oxygen supply to the organs, but whether 
the degeneiration of the liver and the consequent 
jaundice are secondarv, as Dr. Moore holds, or whether 
the poison acts directly on the liver cells, is at present a 
matter of dispute. The same may be said for the anaemia. 
But the {practical point is that the cyanosis is the sign 
to 1 ^ looked for. Individuals differ in the property of 
their skins to absorb the poison, and it is recommended 

I that all those showing susceptibility should be rigor- 
ously excluded from the work. A further preventive 
is covering the arms and hands with a casein varnish. 
Gloves are useless. The poison is- reduced in the 
body, probably by the liver, to the hydroxylaminouderiva- 
tive, and eliminated in the urine, conjugated with 
glucuronic acid. It is important, therefore, that the 
diet should include substances which afford a supply 
of this add— namely, fresh vegetables and fruit. 

Engineering, in gs leading article for January 4, 
deals with standard aeroiengine production, which* in 
this pountry is in a state of chaos. More than forty 
different types of aero-engines arc now being manu- 
factured in Britain, and about as many firms are 
engaged in their manufacture. The labour absorbed 
in the extravagant multiplication of tools, jigs, gauges, 
drawings, and patterns, regrettable though it is, does 
not end the burden on the Air .Service through this 
variety of designs. The effect, for instance, pn the 
stocks of spares may egsily be imagined; the engines 
are so different in construction that aerodromes at the 
front not only require separate spares for the several 
types that are usot .tfi^re, but also have to keep, for 

^purposes of overhaul, separate gangs • of mechanics 
versed in their individual peculiarities. The Produc- 
tion Department that now serves the Air Council in the 
Ministry of , Munitions is well placed^ for obtaining im- 
provement in the' rate of manufacture, but- the particu- 
lars that have been published of its constitution do not 
Satisfy engineers that it is in a position to use its 
advantage. So far as is kpown, the department does 
hot include , meh on its staff who would be accepted- 
bv engineers generallv as able to speak with the neces-- 
sarv first-hand knowledge and authority on either the 
design of intemal-comhpstion engines or the methods 
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of intensive manufacture. While the Production De- 
partment lacks specialised knowledge and authority, 
even the great abilities of the Director-General will be 
insufficient to produce the desired results. The duty 
of manufacturing engineers is to produce the engines, 
and while the machinery for controlling manufacture 
remains as it appears to be, it is preventing them from 
discharging that duty. 

From the point of view of a statistician and avowedly 
in the spirit of an iconoclast, Mr. F. J. Brodie con- 
siders, in the December issue, of Symons's Meteoro- 
logical Magazine, the evidence in respect of the theory 
as to connection between .gunfire and rainfall that can 
be gathered from the published figures in the weather 
reports of the Meteorological Office for the three years 
of the war ended September, 1917. From a series of 
maps showing the quarterly variation of rainfall with 
respect to the average, for each of the twelve districts 
into which the British Isles are divided for meteoro- 
logical purposes, the following conclusions are 
reached : — (a) That over a large portion of the United 
Kingdom an excess of rain was reported in nine 
quarters out of twelve ; (b) that in seven out of the 
nine wet quarters the excess of rain was greatest in 
districts situated in the eastern or southern half of the 
country ; further, that in two of the three dry quarters 
the only districts which failed to report any deficiency 
were again situated either in the eastern or in the 
southern section. For the w'hole period the excess 
was as much as 26 per cent, in England S.E., 20 in 
England E., 14 in the Midlands, 10 in England N.E., 
and 9 in England S,W. ; while in Scotland N. and 
W. there were deficiencies of 5 and to per cent, re- 
spectively — a suggestive enough distribution. Unfor- 
tunately, the figures for northern France and Belgium 
are not available — the more so since M. Angot, writing 
in May, 1917, observed that no distribution of exces- 
sive rainfall having reference to a centre in the war 
area had been found in France. It is also w'orthy of 
remark that there was, prior to the outbreak of war, 
every reason for anticipating a continuance of the spell 
of wet years that had set in, in compensation for the 
long dry period that marked the nineties of last 
century and the opening decade of the present century 
(in London, iqo.t was the only wet year between 1894 
and 1909) ; furthermore, that one of the three dry 
quarters was that of Julv-September, 1916— the period 
of a great offensive in Flanders — and that the spring 
offerwive of 1917 also was favoured with fine weather. 
So long is the arm of coincidence and so infinite are 
the resources of our climate that, in the absence of 
valid physical proof, it is doubtful whether, even jn 
the event of similar conditions continuing for another- 
three years (or the duration of the war), meteorologists . 
would be convinced that the “ frightfulness ” of man 
can influence the course of the elements. 

The Socidt^ d ’Anthropologic de Paris bravely con- 
tinues its Work in spite of the war. In part ii. of the 
Bulletins et Mimoires for 19x6, which has just reached- 
us, M. R. Anthony contributes a. graceful pbituaiy bfj 
one of its most illustrious foreign associates. Sir W.’ 
Turner. This is accompanied by a full catalogue, 
extending to nine pages octavo, of the works and' 
papers on anatomy, physiology, and anthropology con-' 
tributed by him. 

Miss M. A. Murray supplements her paper in Folk- 
lore (vol. xxviii., No. 3, September, 1917) by an article 
in the Journal of the Manchester Egyptian and Orien- 
tal Society for 1916-17 on “The God of the pitches.”’ 
She discusses the theory of an Eastern origin of ; ^e 
witchcraft observances, but the evidence is not qiiite 
satisfactory. Converts from Islam to the witch cult 
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renounced their old religion, as did the converts from 
Christianity; Arab witches, like curs, used to ride 
about on sticks; the name of the great assemblies of 
the witches, Sabbath, suggests an Eastern origin, but 
cannot be connected with the sacred day of the Jews. 
“ It seems certain then that in this religion, as in 
others, there was interchange between the East and 
the West. But having regard to the antiquity of the 
witch cult in Europe, it seems to me that the* balance 
of evidence is in favour of its originating in the West, 
and being carried thence to the ^st.” 

In the South African Journal of Science (vol. xiii., 
No. II, July, 1917) the Rev. Noel Roberts describes a 
series of Bushman rock paintings discovered at the 
Zoutpansberg range, in the northern Transvaal, during 
the construction of the railway to Messina. The ochre 
used is believed to be derived from a deposit in the 
neighbourhood of the caves, and natives assert that the 
white paint was obtained from the milky kernel of the 
Stamvruchte (Chrysophyllum magalismonianum). Much 
controversy has arisen regarding the meaning and pur- 
pose of the paintings. Some believe that they represent 
nistorical incidents, or depict occurrences in hunting. 
Others trace a connection with the art of northern 
Africa. But Stow’s conclusion that they are purely 
historical still holds the field. At the same time, as 
Sir James Frazer ha§ advocated, there may be a 
magical object, and Mr. Roberts advances some argu- 
ments in support of this view. The excavation of the . 
detritus of the caves containing the paintings should 
bring to light some objects which would help to fix 
the date and intention of these representations. Mean- 
while, the article provides a series of photographs of 
considerable interest. 

Mr. C. W. Mally describes, in the South African 
Jburngl of Science (vol. xiii.. No. ii, July, 1917), a 
method of destroying that noxious pest, the Argentine 
ant. The plan is to surround the opening of thb nest 
with a cordon Of finely powdered corrosive sublimate 
about half an inch wide. Under some conditions the 
ants become excited before they actually touch the 
powder, the result being probably due to the fact that 
fine particles of the fublimate are floating in the air. 
When the drug has been sprinkled on the soil at any 
point, it remains sufficientlv virulent to affect the ants for 
a long time; some spots tnus treated after eight or nine 
months still react on the anjs when they wander over 
them. Heavy rain disperses the sublimate, but light 
rain simply carries it into the soil, and then, as the 
moisture evaporates, there is a tendency for the corro- 
sive sublimate to be re-deposited on the surface. This 
suggests that the foundations of buildings may be 
treated, . either during or ^fter construction, with a 
solution which will protect them from ant invasion, 

Mr, H. H. Hayden; Director of the Geological Sur- 
vey of India, in his report on the earthquake which 
occurred at Dharmsala on May 10 last, states that the 
situation of the station, in an area of pronounced tec- 
torxic disturbance, renders the occurrence of periodical 
earth shocks probably. With this possibility in view 
Jl^ere are, Mr. Hayden suggests, .the alternatives to 

considered : either to abahdon Dharmsala alto- 
gethw, or to adopt precautions which may render 
earthquakes in future, so far as possible, innocuous. 
The first course he does not recommend, and he be- 
lieves that precautions such as have been adopted in 
other parts of the world may render the retention of 
Dharmsala as a station a matter of comparatively 
slight risk. He advocates the erection of a new type 
of building, the houses being either of wood or of 
reinforced concrete, 'and he thinks that it would not 
be difficult to select methods of construction which 
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would render Dharmsala safe against any earthquake 
that is likely to occur. 

The problem of mining thin coal-seams has recently 
been the subject of considerable discussion in Great 
Britain, and it is interesting to note that it has at the 
same time been attracting attention in Canada, as is 
shown by a recent publication of the Canadian De- 
partment of Mines, Bulletin No. 25, on the mining 
of thin coal-seams ^s applied to the eastern coalfields 
of Canada, written by Mr'. J. jF. Kellock Brown. The 
author discusses the technical aspects of the question, 
but lays most stress upon its economics. He points 
out that the present coal industry of eastern Canada 
is in a weak position, having reached its period of best 
productivity, but beset with outside competition and 
rising costs, and operated by over-capitalised con- 
cerns, the earning capacity of which is only 3 or 4 per 
cent, of their capital. He estimates that the coals 
now being worked may well be exhausted in about a 
century, and therefore proposes that the industry should 
be reorganised, worked by powerful corporations or 
combinations, and that legislation should compel the 
working of a certain proportion of coal from the thin 
seams along with that of the more easily wrought 
thicker seams. He considers that “ when properly • 
operated, and properly financed under reasonably 
favourable conditions, 12-in. seams of coal can be 
worked economically in eastern * Canada to-day, 
though it is doubtful whether many colliery engineers 
in this country would fully concur in this conclusion. 
In any event, the bulletin is an important contribution 
to the great problem of the proper and effective utilisa- 
tion of the mineral resources of the British Empire, 
and deserves careful Istudy from this point of view, as 
well as for the technical considerations involved. Under 
the latter bead numerous details of machine mining 
and underground conveyer systems are given, together 
with the actual C 4 >erating costs in a few selected 
examples. The author appears to have reached the 
definite conclusion that in mining thin seams machine 
work— not only machine mining, but “ the application 
of power to the whole operation of getting the coal, 
from the commencement of the undercutting to the 
.placing of the coal into the mine cars” — is essential to 
success. 


The latest list of Mr. F. Edwards, 83 High Street, 
Marylebone, .W.i (No. 380),' contains 1066 items, and 
is devoted to biography. It is not very strong in 
science, but among the books offered for sale we 
notice the memoir of “Sir Samuel Baker,” by T. 
Douglas Murray and A. Silva White ; “ Sir Joseph 
Banks’s Journal during Capt. Cook’s First Voyage,” 
edited by Sir J. D. Hooker; “Life of Sir Joseph 
Banks,” by E. Smith ; the first edition of Washington 
Irving’s “ Christopher Columbus ; History of his Life 
I and Voyages”; “Charles Darwin : Life and Letters,” 
j edited by Sir F. Darwin ; " Memoirs of the Life, Writ- 
I ings, and Discoveries of Sir Isaac Newton,” by Sir 
' D. Brewster, and several lives of men of science which 
! have been published during the past few weeks. The 
{ catalogue will be sent upon written application. 

Mr. W. Hbinemann will shortly publish vol. ii. of 
Dr. Montessori’s “The Advanced Method.” The work 
will deal with the Montessori material, and the use of 
it, for children up to the age of eleven years, and will 
be illustrated. It is announced in connection with the 
volume that an authorised Montessori Training Insti- 
tute is to be. established in this country, presided over 
by Dr. Montessori. 


OUR ASTRONOMICAL COLUMN. 

Encke’s Comet.— Encke’s comet, which has been 
observed at every perihelion passage since 1819, has 
once more been detected, the discoverer being Prof. 
Schorr, at Bergedorf, Hamburg! The posinon on 
December 30 at 5h. 27m. G.M.T. was R.A. 22h. 59m. 
4*93S., N. declination 3° 17' 35®. The comet was of 
the 15th magnitude, but should brighten considerably 
in the next few weeks. The bbserved R.A. was 
smaller than the tabular by 4s., the declination smaller 
by 40'. These small residuals indicate that Mr. Viljev’s 
calculated time of perihelion passage 1918 March 24>3 
G.M.T. is not much in error, perhaps about o-2d. too 
late. This adds certainty to Mr. Viljfev’s conclusion that 
the object observed in September and November, 1916, 
was not the comet. An ephemeris was given in 
Nature of December 27. 


Part 3 of vol. vi. of the Science Reports of the The Nearest Star Known.— In Circular No. 40 of 
University^ of Sendai, Japan, contains the si^h, Union Observatory, Mr. Innes gives the results of 
seventh, eighth, and ninth r^orts of the Alloys Re- observations made for the determination of the parallax 
search Institute of Japan, which all have reference to or the interesting faint star near a Centauri to which 
the magnetic or other pr^erties of iron and its alloys, U,.gj directed attention about two years ago. The 
The eighth report, by Prof. Honda, deals with the observations extended from May 26, 1916, to August 
magnetisation of iron powders as the simplest forin 1917, and were made with a micrometer attached 
problem presented by the magnetisation of (0 9-10. equatorial at Johannesburg. The resulting 

aljoys. The powders used were of reduced iron mixed £0^. paraUax is 0 88', as compared with 

with fine sand to obtain sinall amounts of^iron per | 0*755*’ recently determined at the Cape Observatory 
comprised to get densities approaching that 1 t,y The mean of the two values is 0*82''. 

of solid iron. R^s of 05 cm.^ diameter 15 cm. long The largest parallax previously known is that of a 
were magnetised in a coil, providing ^Ids up to iom, j Gentauri, which Kapteyn gives as 0*759^, and it'would 
and the magnetisation measured ba^sticall^. The^ j-juju appear 'that the Innas’ star Is the nearest Imown 
curve showing the relation ^twwn tlw ^ecific inag- 1 star to the solar system. The proper motion of the 
netisation (the quotMnt of the intensity o» magnetisa- faint star is closdty similar, in both magnitude and 
tion by the mass of iron wr c.c. of the specimen) b% direction, to that Or a ^ntauri, notwithstanding the 
the solid iron IS of the usual type, the bend or s^^^ separaHpn of 13'. Mr. Innes suggests Proxima 
occurring tet ween fields 50 and 200, ami the saturati^ ^ CehtAurus as a convenient name for this small star, 
value of the specific magnet^tipn being. 210. Forr a ) gtar 

powder containing three-fourths the^iron per c.c. Ae ! , j 13 respectively, 

curve shows no shoulder, though it is convex upwards, j ^ 

At a field of looo its specific tnagnetisation is oWy { Th* Interior op a Star.— An . interesting popular 
140, and Shows no sign of safuratioiv For spo^ account of his mathematical investigations relating to 
quantities of iron per c.c. the curves become nesu'ly the physic^ conditions In the interior of a- star is given 
straight lines — ^that is, the ajiedfic magnejdc susoepti- under this" title by Prof. A. S. E^ngton in SetetUia 
bility becomes constant for each mlkture, but;deereases I for JanpaiT* Prof. Eddli^gton obndd^ that there is 
as w mixture contains less iron. ' ! now overwhelming, eyidendi in favour of the existen*^ 
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of stars of increasing, as well as stars of decreasing, 
temperature, as has s& long be^n advocated by Sir 
Norman Lockyer, Chiefly through the work of Hertz- 
sprung and Russell, it has, in met, been found that 
many well-known stars are in a highly diffuse state, 
and when such stars contract under the influence of 
their own gravitation* they must rise in temperature 
until they cease to approximate to perfectly gaseous con- 
ditions (density o-2 to 0*4 compared with water). Prof. 
Eddington has made an important modification of 
Lane’s theory by taking account of radiation-pressure,, 
and he shows that as a star contracts the. diminishing 
surface is compensated by increasing radiation, so that 
the total radiation remains nearly constant, until the 
density becomes too great for the theory to apply. 
Afterwards the star passes to the descending branch 
of the temperature curve, and the total radiation falls 
off very rapidly. Radiation-pressure has further been 
found to provide a reasonable explanation of the ap- 
proximate uniformity of stellar masses. 


A‘ 


THE VISCOSITY OF SLAG AT HIGH 
TEMPERATURES. 

LTHOUGH the data which have in recent years 
been accumulated on the behaviour of silicates at 
high temperatures possess a great interest and value 
from the points of view of the mineralogist and the 
geophysicist, a knowledge of the melting points and 
fields of stability of the silicates is not the most impor- 
tant factor for consideration in so far as applica- 
tion to the metallurgy pf iron is concerned. In a study 
of the blast-furnace process what is of particular in- 
terest is the behaviour of the slag from the time it 
enters the zone of fusion until it *is flushed from the 
slag-notch. In passing through this region where the 
smelting process occurs the most important physical 
property of the slag is its viscosity, while its most 
important chetmcal property is its desulphurising 
power. 

It has long been Jknown to furnacemen that molten 
blast-furnace slag is much more viscous than molten 
iron and most fused salts, and that. the slag undergoes 
a gradual softening on heating rather than a sudden 
change to a mobile liquid. This particular character- 
istic was from the first rightly attributed to the silica 
content of the slag, and it appears to be dvK to the 
nature of the molecule, SiOa, rather than to the 
element silicon itself. X-ray analysis in the hands of 
Prof.* W. H. and Mr. W. L. Bragg ^s furnished an im- 
portant confirmation of this hypothesis. Instead of find- 
ing, as is the case with the crystals of most chemical 
compounds, that the atoms are arranged separately at* 
definite points of a space-lattice, they concluded that 
three sinca molecules are associated with each point 
of the space-lattice. It is a matter of common know- 
ledge that highly associated or jpol^erised liquids 
possess unusually high viscosity, and hence it seems 
plausible to argue that, since silica appears to be un- 
usually complex in the solid state, this associatitm or 
polymerisation tendency must be the |undamehtd oauiki 
of the extreme viscosity of sUica itself and the high 
viscosity of the silicates in the liquid State. When a 
silicate gradualiy softens wkh rising temperature and 
passes entirely over into the liquid state.it is probable : 
that the increased fluidity is due to. a wedicenkig of the 
“residual-valence” attra^kioif between the grbup-mole- 
cules, .while the relatively high visCoslW of tlrt melt, ais 
compared with that of molten ihetais^^^ 
salts, is due to the preponderance of 'the 
(^les silica, ahiniinav add pOsalbly In a par- 
ticularly Uu’ge dogme to a hi(^hly;^3^^i^ 0^ : 

of the silica gtoupfinpleculer 
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Considerations of this kind are set out in a valuable 
paper by Mr. A. L. Feild, assistant metallurgist at the 
United States Bureau of Mines, in a recent paper pre- 
sented to the Faraday Society.^ Mr. Feild points out 
that while it is theoretically .possible to render any sili- 
cate mixture whatever sufficiently fluid to flow from the 
slag-notch of a blast-furnace it is necessary in practice 
that the slag should attain this necessary fluidity at a 
temperature which i« not beyond the working limit of 
the blast-furnace lining, and does not demand 
an unusually high fuel consumption. It is obvious 
that if, for instance, a slag requires a minimum tem- 
perature of 1400® C. in order to attain a working 
fluidity, no iron will be produced in a furnace using 
this slag, regardless of the number of B.Th. units 
developed witiiin the furnace, unless the temperature 
distribution is such that the slag acquires the neces- 
sary temperature at 1400® C. Thus the fuel economy 
oi the blasUfurnd'ce is to a great extent dependent upon 
the temperature-viscosity relations of the slag. Apart 
from the question of mining cost and freightage, the 
value of an iron ore sufficiently rich in iron to be 
considered marketable largely depends on whether it 
can be made to yield economically a slag of desirable 
viscosity and desulphurising power. 

Mr. Feijid has worked out a method of determining 
the viscosities of slags up to 1600° C., this limit being 
imposed by the furnace refractories and not by inherent 
limitations of the apparatus. He has used a modifica- 
tion of the method originated by Margules in 1881, in 
which the liquid is confined between two concentric 
cylinders., The outer cylinder is rotated at a constant 
speed, and the torque exerted upon the inner cylinder 
measured. The method is applicable to liquids of a 
wide range of viscosity, and has been applied in this 
case to measurements on slags over a range of viscosity 
from 200 to 3000 (water at 20® C.=s:i). Acheson 
graphite was used in the construction of all parts sub- 
^cted' to high temperatures, and the .suspended system 
was damped so. as to vive it the stability and apericKlicity 
of the familiar damped D’Arsonval galvanometer. The 
outer cylinder was rotated about a vertical axis at a 
constant speed., The inner cylinder was suspended 
coaxially within the outer one by means of a steel or 
phosphor-bronze ribbon. Experimental data derived by 
this method are capable of an easy direct mathematical 
interpretation. A cylinder of radius h, rotating with a 
constant angular velocity <«>, will exert upon an inner 
fixed concentric cylinder of radius a — the space between 
them being filled with the liquid — a couple r given by 
the relation 

where is the coefficient of viscosity and L the common 
length of the two cylinders. With cylinders of fixed 
dimensions the viscosity is proportional to the torsion 
couple and inversely pri^brtional to the speed of rota- 
tion in revolutions per second. Conversely the torsion, 
couple is proportional to the speed of rotation and to 
the viscosity. , 

Viscosity values are given for eight commercial slags, 
mo syntliietic slags, and an artificial di<^8ide. The 
femperatiire-viscpslty curve approicimates in form to 
that of the rectangular h3rperbola, while the tempera- 
tUrerflukHty curve approaches a straight line in rorm. 
The ivera^ viscosity at 1500? C. of eight commercial 
slags was found to be 301 (water at 20® C.« i). Re- 
fractory slags haye been found to be not necessarily 
mdre Viscous at High temperature than more fusible 
ones. H. C. H. C. 
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THE LEARNING PROCESS iN A SNAJLA 

I N his well-known experiments (1904), the Russian 
physiologist Pavlov showed that salivary secre- 
tion in a dog, primarily induced by the odour or sight 
of food, could eventually be induced by a sound or 
colour which had been for a time synchronised with 
the primary stimulus. The dog, according to the 
experiments, was soon able to establish an organic 
association between the primary and the secondary 
stimulus. When Pavlov slightly changed the secondary 
stimulus there was a change in the dog's salivary 
reaction, and this was taken as evidence of the 
animal’s power to discriminate between stimuli. 

With noteworthy clear-headedness. Miss Elizabeth 
Lockwood Thompson has seen how to apply Pavlov’s 
method to a water-snail, Physa gyrina, w-hich glides 
about in ponds, with foot and mouth upwards, sus- 
pended from the surface-film. When a part of the 
bo<ly within a miUimetre or two of the mouth is 
touched with a bit of food, a chewing motion of the 
mouth-parts is started. With the application of food 
to near the mouth there was synchronously associated 
a pressure with a clean glass rod at a fixed distance 
from the mouth. The next step in the ingenious ex- 
periment was to apply tue associated or auxiliary 
stimulus alone in the absence of food, in order to 
determine from the presence or absence of reactions 
whether or not an association had been formed be- 
tween the two sets of stimuli. Miss Thompson de- 
serves to be congratulated, we think, on this extension 
of Pavlov’s method, which he himself did not regard 
as applicable except to a limited number of mammals. 
It is now possible, along this line of investigation, to 
test a snail’s power of “learning.” 

When food w'as applied to the mouth and at once 
withdrawn, response followed in 61 per cent, of the 
tests, the mouth being opened and closed on an 
average 3-93 times. By means of an apparatus a 
simultaneous application of pressure to the foot and 
food to the mouth was secured. In the first 60-110 
trials of simultaneous stimuli no response followed; 
in the remaining trials, out of 250 in all, a response 
was always given. The snails were thus “trained.” 
After forty-eight hours a res'ponse followed the pressure 
by itself,^ i.e. in the absence of any food-stimulus, 
but only for a limited period. Cessation of re- 
sponse to pressure after training is sudden and final. 
The limit of the effect of training (which simulates 
memory) is about ninety-six hours. An interesting 
waning of response (marked by a reduction in the 
number of mouth movements) was observed in some 
series of trials ; it showed that the snails became 
adapted to a stimulus which was not followed by its 
wonted reward. The relation between length of train- 
ing and training effect (as measured bv response to 
pressure only) requires further investigation.^ 

Miss Thompson also devoted many experiments to 
inquiring whether the snail could^ leam ^ to solve a 
simple U-shaped or Y-shaped labyrinth with a picket 
fence of wires, one arm leading from near the foot 
of the tank to the air (the reward), the other not (the 
punishment). In some cases error was punished by j 
an electric shock, and roughness of the path wAs used i 
as a warning stimulus. The result was interesting. 
The snails showed no ability to learn that the one path 
was to be preferred to the other. But in per cent, 
of a total of 030 trials in one series, the^ snails changed 
their cour.se from the wrong to the right path *ifter 
contact with a warning stimulus^ (in this ciae,- slight 
irritation of the tentacles and the ‘bdek of (hfe head 
with a hair) before the shock (punishment) was re- 

1 ** An An<ily.*iis of th« Learning Proce«t \n theSnAH, 
fBehav*oiir MonozraphiB| vol. iii., No. 3, ipiTt pp. t)litefi+xa table*.)* 

(Cambridge, Me**.) | 
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ceived. There was formed a weak association between 
two stiihuli, 'the hair and the shock, the former serv- 
ing as a warning of the punishment to follow if the 
course be not changed. But the capacity to form 
associations, already proved by the method of using 
simultaneous stimuli, does not suffice for the solution 
of the simplest labyrinth. There was no evidence of 
“selective” ability. 

Miss Thompson has made a very interesting con- 
tribution to the study of animal behaviour; the details 
of the experiments show the punctilious carefulness of 
Tier work. 


SCREW GAUGES. 

■'T'HE production of a satisfactory screw gauge 

* is a matter of considerable difficulty as regards 
both manufacture and testing, and the pamphlet 
on this subject just issued by the National Physical 
Laboratory ^ will be found to contain much useful 
Information. 

In the case of a plug screw gauge, it is essential 
that it should enter a standard check ring gauge, but 
tms test is insufficient, since it may be complied with 
by a plug gauge having such a combination of errors 
as -to enable it to enter the check and yet be useless 
for the purpose of gauging screws. “Not go ” tests 
are also essential, and certain errors can be detected 
only by carrying out measurements on the gauge of 
either a mechanical or an optical character. The full 
(or major) diameter is measured by use of a micro- 
meter in conjunction with a set of Hoffmann roller 
gauges. The core (or minor) dikmeter and the effec- 
tive diameter are also measured by means of a micro- 
meter, together with a pair of Vee-picces and a pair 
of small cylinders respectively. The lathe in which 
the gauge is machined should be furnished with an 
attachment for holding the micrometer so that its 
axis intersects the axis of the gauge at right angles, 
and arranged so that the instrument can be readily re- 
moved. This permits of the gauge being measured as 
the work proceeds, without the necessity for removing it 
from the machine In instruments used for measuring 
these diameters in the inspection room, the micro- 
meter should be held mechanically so as to comply 
with the same condition. 

The machine described in the pamphlet for measur- 
ing the pitch of the screw appears to be both simple 
and effective. The actual measurement is made- by 
means of a micrometer having a large dial reading to 
O'oooi in. An ingenious arrangement, partly mechan- 
ical and partly optical, ensures that the axial move- 
ment of the micrometer point shall be exactly equal 
to the pitch of the screw under test. Both periodic 
and progressive errors in the pitch can be detected 
from the readings obtained in this machine. 

As a general rule, optical measurements of screw 
gauges cannot be made to the same accuracy as 
mechanical measurements, but optical methods are of 
great service from the consideration that the whole of 
the screwed surface of a gauge can be examined in 
detail. Errors in angle, want of straightness of the 
threads, eccentricity between different diameters, and 
local bumps and holloiws can be detected readily by 
optical means. Until recently, microscopes having 
cross wires in the eyepiece were alone ^ employed for 
measurements, and a machine embodying this prin- 
ciple is made by the Cambridge Scientific Instrument 
Co., and is described in the pamphlet. Such methods 
have now been displaced to a great extent by a pro-. 
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jection machine^ which throws on a screen a shqdow- 
like image of the screw thread, fhagnihed a definite 
number of times. This image is then superposed on a 
diagram of the correct thread form, drawn to the same 
magnification. Thus variations from the true form 
can be seen and measured with a scale. A simpje prou 
jeclion apparatus and another having a large field of 
view are described, together with some convenient 
accessories. 

With the exception of core diameter and pitch, the 
elements of a screw ring gauge cannot be measured 
readily. The method of taking plaster casts* has been ' 
tried, but such casts cannot at present be relied upon 
to nearer than ±00005 to ±0001 in. In general, 
screw ring gauges are not measured, but tested 
between limits by “go” and “not go” check plugs, 
made so as to test each diameter independently. 

The pamphlet is written in a very practical manner, 
and sufficient information and drawings are given to 
enable anyone interested to set up the various appli- 
ances for himself. We are also glad to note that 
manufacturers who contemplate the installation of 
measuring instruments, or have experienced difficulties 
in measurement, are invited to visit the laboratory by 
aopointment to discuss their particular problems with 
the members of the staff. 

MARINE BIOLOGY. 

T he twenty-fourth report (iptb) of the Danish Bio- 
logical Station contains two papers of much in- 
terest to marine biologists. Dr. C. G. J. Petersen 
gives a useful account of the development of the ex- 
ternal characters in three of the common species of 
Gobius. The great difficulty there is in discrinlinating 
between the young stages of these fishes is well known 
to those who have handled ^neral collections made in 
European waters, and Dr. Petersen’s careful descrip- 
tions will be much appreciated. The second paper in 
the report is by Dr. H . Blegvad, on the food of fishes 
in Danish waters within the Skaw. The new feature 
in this work is that, in addition to an account of the 
kind of food upon which each species was found to be 
feeding, the weight of each kind of food found in the 
fish and the weight of the fish itself were recorded. 
In this w’ay a more accurate idea of the relative im- 
portance of the different kinds of food can be obtained. 

In the Marine Biological Report, No. iii., 1916, for 
the province of the Cape of Good Hope, Dr, J. D. F. 
Gilchrist, in the first paper, describes the eggs and 
larvae of a number of Cape fishes. Unfortunately the 
figures which accompany this paper appear to have lost 
a great deal in the reproduction, and many of them can 
scarcely be considers adequate for recognising these 
very delicate forms, the ioentification of which often 
depends on a correct representation of their minute 
details. The remainder of the report contains an 
account of some observations on marine invertebrates, 
made ort animals living in the tanks of the Marine 
Station af St. James, the description of four new South 
African fishes, which are well figured, and a continua- 
tion of Mr. W. Wardlaw Thompson’s “Catalogue of 
Fishes of the Cape Province,” with a very full biblio- 
graphy of each species. . 

THE DEVELOPMENT OF BRITISH AGRI- 
CULTURE AND FJSHERIESA 

T he advances recommended during the year 
amounted to -334,9031. Since the commencement 
of the war advances from the Development Fund have 
been mainly confined to schemes already established 
with the expectation of ephtinued help from the fund, 

I Abstracted from the Mventh report of tho Development Commlmionert 
on their proceedings rinrins the year ended Merch. jt, 19x7. 
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for which just sufficient advances have been recom- 
mended to secure continuity. 

As regards new schemes, the Commissioners have 
continued to recommend expenditure upon the prepara- 
tion, by way of preliminary surveys and reports, of 
projects of development for commencement after the 
war when the employment of labour upon a large scale 
may be desirable. They have also recommended ex- 
penditure on certain new schemes in order to meet 
war conditions, particularly in connecton with food 
supply and natural products. The two most important 
new advances recommended by them during the year, 
namely, 125,000/. for purchase of an estate for sugar- 
beet growing, and 50,000/. for improving the fish food 
supply by installing motors in fishing-boats in England 
and Wales, fall under this heading. These two ad- 
vances amount to one-half of the whole sum recom- 
mended for the year. A largely increased supply of 
plants for afforestation purposes, and increased grow- 
ings of flax for aeroplane cloth, are other instances 
where war conditions have called for extra expendi- 
ture from the Development Fund. 

Agriculture and Rural Industries. 

Agricultural Research and Education, etc. — For the 
continuance of the research scheme in England and 
Wales during 1917-18 the following grants from the 
Development Fund to the Board of Agriculture and 
Fisheries have been sanctioned : — 

Grants to colleges and institutions in aid of — 

(a) Scientific research and experiments ... 19,600 

(b) The extension of advisory and local in- 
vestigation work ... • ... 8,000 

(c) -Special investigations and research, and 

scholarships 2,400 

(d) Inquiries and experiments, etc., by or on 

behalf of the Board 600 

Expenses of administration 880 

31,480 

Less amount not payable from the Development 

Fund 1.750 

29,730 

Research in animal pathology to be undertaken 
at the Board’s veterinary laboratory, 

I9i7***ifi *** **• *** *** *** 2,000 

Research Institute in Plant Pathology at Kew 1.358 

The proposed expenditure in respect of the grants 

for research institutes and advisory centres contem- 
plates only the carrying on of existing work, and no 
|,new work of any* importance was started last year 
with the exception of investigations bearing directly 
on the war, with which some of the workers are 
engaged, particularly at Cambridge University. 

A grant to the Board of Agriculture and Fisheries 
of 16,445/. mdde in aid of agricultural and dairy 
education during the year 1917-18. 

A grant of 3700/. was sanctioned to enable the Board 
in consultation with the Commissioners to 'assist new 
emergency schemes of an educational or quasi-educa- 
tional character. A grant of 1330/. was made to the 
Imperial College of Science and Technology for an 
investigation during 1917 into the effect of electrical 
discharge on the growth of crops. 

The Commissioners have recommended an advance of 
400/. to the North of Scotland College of Agriculture 
for the continuation during 1916-17 of research work 
which is being carried out under the supervision of a 
joiht committee of the University of Aberdeen and of 
the college; an advance of 315/. to the University of 
Edinburgh for the continuation. duHng the period 
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November, 1^15, to November, 1917, of research in 
animal breeding; and advances of 700I. and 395!. to 
the Board of Agriculture for Scotland for the purpose 
of aiding the University of St. Andrews and the three 
agricultural colleges of Scotland in carrying out during 
the academic 3’ears 191^-16 and 1916-17 schemes of 
special research in agricultural science. The Com- 
missioners also recommended the renewal in respect of 
1916-17 of the annual advance of 5000Z. in aid of 
“ extension ” work at the three Scottish agricultural 
colleges — i.e. instruction to agriculturists in the col- 
leges’ provinces. 

For the year 1917-18 a grant of 40092. was made to 
the Department of Agriculture and Technical Instruc- 
tion for Ireland in aid of its scheme of technical and 
advisory work in connection with agriculture, and a 
grant of 1962. In aid of the maintenance of property 
acquired for a new veterinary research laboratory. 

^ggs and Poultry. — A grant to the Board of Agri- 
culture and Fisheries of 32002. was recommended for 
a scheme for augmenting the production of eggs and 
poultry during the season 1916-17 by the establishment 
of 300 centres in England and Wales for the distribu- 
tion of trustworthy eggs for hatching, twenty stations 
for the distribution of day-old chicks, and the pro- 
vision of five incubating stations ; and a grant of 3582. 
to the Utility Poultry Club in aid of the continuance 
of the Burbage breeding experiments during the year 
to September 30, 1916. 

Cultivation and Preparation of Flax, Hemp, and 
Tobacco . — ^Two grants to the British Flax and Hemp 
Growers’ Society were recommended; one of 4575!. to 
meet the expenses of the society during the six months 
to September 30, 1916, and the other of 62752. to. meet 
the expenses of the society during the year to Sep- 
tember 30, 1917. The object of the society is to 
ascertain whether flax can be grown in this country 
with profit to the growers. The society’s scheme in- 
volves the cultivation of flax in selected districts, the 
establishment of experimental retteries, experiments 
on the growth of flax as a crop for seed independent 
of fibre, and experiments in the breeding and selection 
of better strains of flax. Owing to the war and the conse- 
quent rise in the price of flax, the acreage has been 
increas^, and it is expected that the enhanced prices 
will cause a considerable reduction in the cost to the 
Development Fund of these experiments and at the 
same time stimulate the revival of the industry 4n this 
country. Shortly after the close of the year to which 
this report relates the Commissioners recommended 
a supplementary grant for a considerable extension of 
the society’s work in 1917, undertaken partly in order 
to ensure a future supply of material for the production 
of aeroplane cloth and partly to increase the growth# 
of linseed as a feeding stuff for stock. 

A grant of i2oo2. to the British Tobacco Growers* 
Society was recommended for the continuance of the 
work of the society during the year 1916-17. The 
society is conducting experiments in the cultlvaticm 
and preparation for market of tobacco and nicotine 
products in order to .ascertain whether tobacco can be 
grown in this country with profit to the grower. Con-i. 
fidence in the possibilities Of. the tobacco crop was. soi^ 
far established as to enable the society for the first 
time in 1915-16 to make contracts with grower to 
grow the tobacco at their own risk and at a fixed 
price, with the stipulation that only sound saleable 
leaves would be accepted. T^e arrangements {M’oposed 
for 1916-17 are an advance in th<^ experimental ^ge. 
The Commissioners considered the questkm of th*^ sus^ ; 

E ensipn of the society’s work until the of t^ war, 
lit the society ' claimed that the ;^q)erinietit8 had 
reached n stage at which their almndonrhenti or su^ { 
pension i^ould involve a serious lo^ of the value 1 
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all past expenditure, and a largely decreased grant 
was applied for to carry on the work. The Commis- 
sioners came to the conclusion that a case had been 
made out for the limited operations proposed. 

Encouragement of a Beet Sugar Industry . — ^The 
Commissioners are of opinion that a trial on a con- 
siderable scale of a sugar beet experiment should be 
made, and that the present time affords particular 
reasons for initiating such a trial. The Kelham Estate, 
Nottinghamshire, is exceptionally suitable for such an 
experiment, and the Commissioners recommended a 
loan of 125,0002. for its purchase with a view to the 
establishment of the beet sugar industry in this 
country. 

Horse and Live Stock Breeding. — ^The following 
grants were recommended : — 

35,ioo2. to the Board of Agriculture and Fisheries to 
meet the cost during the year 1917-18 of the scheme 
for the improvement of heavy horses, cattle, and swine, 
the extension of milk recording, and the employment 
of live stock officers at agricultural institutions in 
England and Wales ; 10,2502. to the Board of Agri- 
culture for Scotland in aid of the scheme for the im- 
provement of heavy horses and cattle, and the extension 
of milk recording in Scotland during the year 1917-18; 
and 2ooo2. to the Department of Agriculture and Tech, 
nical Instruction for Ireland in aid of the Department’s 
scheme for the improvement of Irish draught horses 
during the year 1917-18. 

Organisation of Cooperation among Agriculturists. 
— A grant to the Agricultural Organisation Society of 
England and Wales for its work during the year 
191^17 was recommended; also a grant to the Scot- 
tish Agricultural Organisation Society in aid of its 
work during 1916-17, consisting of an advance equal 
to the amount spent from the society’s own funds 
during the year, but not exceeding loool. ; and a grant 
of 55202. to the Irish Agricultural Organisation Society 
in aid of its work during the year 1916-17. 

Forestry. 

During the year the Commissioners reviewed their 
policy with regard to new forestry schemes to be 
financed from the Development Fund, especially in 
relation to the alternatives of purchase and long lease 
of land, and to their proposals for afforesting privately 
owned land on the basis of a division of the proceeds 
when they accrue. The experience of the war has 
shown that the nation must in prudence be prepared to 
incur substantial expenditure in increasing the home- 
grown supplies of timber. Much of the waste land 
of the couf ti7 can be turned to account only by putting 
it under timber ; and there are other areas of unim- 
proved land which can be rescued from their present 
unproductive condition by composite schemes of affores- 
tation and reclamation, A forest will afford seasonal 
employment for men occupying or employed on small 
farms, and will itself be eccmomically workejd by tnc 
labour so employed. . 

A grant of 43002. to the Board of Agriculture and 
.Fisheries was recommended for the continuation in 
^e year 1917-18 of the scheme for research, forestry 
instruction and ad'^isory work at four emtres in 
England and Wales, minor f<H*estry experiments and 
surv^. It was represented to the Commissioners by 
the Board' of Agriculture that in view of the large 
amount of timb^. which was being cut down in this 
country,, the difficulties in which nurserymen were 
involved owiog to the shortage of labour, and the fact 
that seed and seedlings of enemy origin, largely pur- 
(flistsed in normal times by niiiser^en, were no longer 
available, it was desirable to raise a supply of forest 
tree 'seedlings in case there 'might be a shortage for 
replanting after the war A grant of 200!. was made 
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to the Commissioners of .Woods towards the cost of 
the maintenance of the Forest of Dean Demonstration 
Area during I9i6~i7, on the condition that the land 
revenues of the Crown should continue as hitherto to 
bear the cost of general improvements and 'mainten- 
ance of Dean Forest and adjoining woodlands. 

A grant of ioool. for 1917-18 was recommended for 
the salaries and expenses of three forestry officers for 
advisory, survey, and research work, one at each of 
the three Scottish agricultural colleges. 

During the year the Commissioners have reviewed 
the terms on which advances from the Devel<^ment 
Fund have been made or promised for the purchase of 
land in Ireland and its afforestation. A provisional 
agreement was reached between the Commissioners 
and the Department of Agriculture, and in March last 
the revised terms were submitted for the approval of 
the Lords Commissioners of the Treasury. 

Development and Improvement of Fisheries. 

The development of sea fisheries’ and the increase of 
the fish food supply have been among the most im> 
portant of the matters for which advances have been 
made during the year. The following advances for 
these purposes have been sanctioned, viz. : In January, 
1917, an advance not exceeding 50,000!. to the Board 
of Agriculture and Fisheries for the provision of motor- 
power in fishing-vessels in England and Wales. The 
administration of this advance is in the hands of a 
' small central executive committee appointed by the 
Board in consultation with the Development Com- 
mission. Not the least part of the Committee’s work 
has been that of arranging for the necessary fuel, 
boxes, and other fishing supplies. During tlte time 
that this scheme has been in operation the results 
obtained have been satisfactory, and they promise to 
prove still more fruitful in the future. In January, 
1917, an advance not exceeding 2000I. to the Cornwall 
Sea Fisheries Committee to enable fishermen at the 
Mount’s Bay Ports and St. Ives to instal mechanical 
power in their boats. In March, 1917, authority was 
given for the unexpended balance of the grant of 2000I. 
to the Devon Sea Fisheries Committee for the purpose 
of experiments with motor-power in trawlers, etc., to 
be used in making loans to fishermen to enable them 
to instal motors in their boats. The unexpended 
balance in question was about iqnol. 

An advance of 5:10!., the available balance of the 
sum of 30P0I. originally made applicable for the de- 
velopment of motor-boat fishing in Ireland, was sanc- 
tioned for the same purpose during the year 1917-18. 

For the purposes of fishery research in ^9 17-18 a 
grant of 675!. was sanction^, being 250!. less than 
the amount sanctioned for 191^17. This sum was to 
be allocated by the Board of Agriculture and Fisheries, 
when the nature of the work had beep definitely settled, 
between the following institutions : The Marine Bio- , 
logical Association, the Lancashire and Western Local 
Fisheries Committee, Liverpool University, University 
College of ^ales, and the Armstrong College, 
Durham. 

Finance op the Development Fund. 

The total sum guaranteed to the fund is 3,900,000!. > 
which has all been paid over; in addition, interest on 
investments and other receipts up to Mafch 31, 1917 » 
amounted to 390,000!., a total of 3,290, oooL 
As will be seen from the table below, the total ad., 
vanoes tecommended to March 31, 1917, amounted to 
2,602,377!. This sum cannot, however, be taken a» 
the effective demand upon the fund : some of the. re- 
commended advances included in earlier schedules w^e 
not ultimately sanctioned by the Treasury, and in the 
case of several schemes for which assistance is sought 
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annually the amounts sanctioned were not wholly 
spent within the year for which the grants were sane.* 
tioned. . ^ 

The Commissioners estimate that the effective total 
of the advances sanctioned up to March 31,. 19171 
amount approximately to 2,085,000!., leaving therefore 
a balance of 1,205,000!. then available to meet re- 
current annual grants for existing schemes, new pro- 
jects, and for an emergency programme of development 
works which is being prepared as suitable ‘ to be 
started at the end of the war. 

Summary of Recommendations, 1916-17. 

Grant. Loan. 

£ £ 

Agriculture and rural industries ... 139,348 125,000 

Forestry 15 *676 

Reclamation and drainage of land ... 850 — 

Harbours 844 — 

Fisheries ... 2,000 


207,903 127,000 

Total 334 * 903 ^‘ 

Sum Total of Advances Recommended up to 


March 31, 1917* 

Grant. 

£ 

Loan. 

£ 

Agriculture and rural industries ... 

1,492,172 

128,500 

Forestry ... ... ... ... 

101,833 

iS 3 » 4 ii 

Reclamation and drainage of land 

6,565 

4,000 

Rural transport 

— 

80,000 

Harbours 

214.539 

171.410 

Inland navigations 

— 

109,500 

Fisheries 

109,297 

30.250 

Sea defence works 


800 


1,924,406 

V 

677.873 

Total 

2 ,602,2 y 7 ^* 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Under the auspices of the Council of the Library 
Association, the Athenaeum Press has issued a Subject 
Index to Periodicals for 1916,- the Historical, Political, 
and Economic Sciences, including the European war, 
geography^ anthropology, and folklore. The catalogue 
is well arranged, and contains a wide survey of period- 
ical literature. Owing to the high cost of printing and 
paper, the list of periodicals cited has been omitted, 
but in the. present list 305 publications are indexed. 
The present catalogue can be regarded as only tenta- 
tive, the Proceedings of some societies being in arrear, 
and most of those from the Continent unprocurable. 
But tbe idea is good, and in quieter times the cata- 
logue will be more comprehensive. . 

At the annual meeting of the Headmasters’ Asso- 
ciation, Mr. A. P. M. Fleming (British Westinghouse 
Electric and Manufacturing Co.) gave an address on 
the increasing pafrt which democraejr wuld play in 
the n0ar future in industry and public life. He said 
that industrial progress had been greatly accelerated 
in some directions, but that uniiY of aim and purpose 
ainong industrial workers was essential to continued 
advance. Industrial progress was incompatible with 
industrial unrest, and teachers should put industrial 
problems before their pupils in the right way, thus con- 
tributing "to their right solution.. Industrial harmony 
must based on a sense of ^ justice and of individual . 
responsibilities as well as of individual rights. 
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A COURSE of nine lectures on “The Practical Appli> 
cations of the Study of Weather ” has been arranged and 
will be given at' the Meteorological Office, by Sir 
Napier Shaw, on Fridays at 3 p.m., beginning on 
January 25. Each lecture will be followed by a con- 
versation class for the discussion of practical details. 
The fortnightly meetings at the Meteorological Office 
for the discussion of contribution^ to current meteoi^o- 
logy in colonial or foreign journals will be resumed at 
5 p.m. on Monday, January 14, and will be continued 
on alternate Mondays until March 25. Students wish- 
ing to attend should communicate with Sir Napier 
Shaw at the Meteorological .Office. The lectures are 
for advanced students and* others interested in the sub- 
ject. Admission is free, by. ticket, to be obtained on 
application at the Meteorological Office, South Ken- 
sington, S. W.7. * : 

The University of London has arranged for tlie 
second term of the current session a sK’ries of public 
lectures in Imperial studies. A course of ten lectures 
on some biological problems of to-day will be given 
at University College, Gower Street, beginning on 
January 21, at 4 p.m., when Prof. W. M. Ba3diss w*ill 
■ lecture on the problem of food. Lectures will be given 
on future Mondays on other problems by distinguished 
authorities in biology. At King’s College, Strand, and 
at King’s College for Women, nine lectures on animal 
life and huihan progress will be given at 5.30 p.m. on 
the Wednesdays beginning January . 30, yvhen Prof. 
Arthur Dendy will take for his subject “ Man’s Account 
with the Lower Animals.” In later weeks lectures on 
other matters of biological importance will be given 
by other well-known zoologists. Seven public lectures 
on “The Empire: its Commerce and Commercial Re- 
quirements,” will -be delivered at the London School of 
Economics, beginning at $ p.m. on January 18, when 
Sir .\lfred D. Hall, K.C.B., will speak on artificial 
manures. 

The .Association of Sc'ence .Teachers held its annual 
business and open meetings in connection with the 
Education Conference at University College, London, 
on January 3. At the busin(\ss meeting a project was 
discussed for starting branches of the association in 
various parts of the country, and a committee was 
elected to draw up a scheme. .A resolution was passed, 
and forwarded to the Headmistresses’ Association, 
urging the necessity for allotting more time to science 
in girls’ schools, and suggesting that physics be made 
the basic science. The growing tendency to limit the 
science in girls’ schools to little more than botany 
was deprecated. ^ At the opem meeting, both the address 
from Prof. Davidge, of the Ordnance College, Wool- 
wich, and the discussion in the afternoon opened by 
Prof. Womack, dealt Avith physics. Prof. * Davidge 
described field telephones used on the battlefield, and 
exhibited a visible buzzer similar to one captured from 
the Germans, which solved the problem of the “ ring- 
off ” in the trench exchange. His audience was in- 
terested in what he had to say of the ignorance of 
science among men who came to him at the Ordnance 
College, an ignorance which suggested tha^ the “ fairy- 
tales of science ” have not been motiving a wide appeali 
Prof. Womack dealt with the teaching of physics in 
girls’ schools.. He advocated humanistic treatment; 
mechanics, which he considered specially important, 
should not be treated as a mathematical subject, but 
experimentally, with direct reference to the environ- 
ment. In the discussion which followed, the views of 
Prof. Womack were supported by Miss Lees and other 
science teachers in girls’ schools. 

One serious omission in most recent schemes for 
educational reform is the absence o7 any proposal for 
ascertaining what educational facilities are at present 
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in existence. Similarly, in Mr. Fisher’s Bill the local 
authorities when preparing schemes of educational 
organisation are instructed to consult with other local 
education authorities, but no mention is made of auto- 
nomous institutions, such as private schools. Yet the 
various types of private schools and cognate institu- 
tions provide for a large number of boys and girls, 
and a recognition of this fact is important for many 
reasons. Lady Napier Shaw has therefore done good 
service by directing attention in the December numbe<; 
of the Journal of the British Science Guild to the need 
for a register of all existing schools. She gives the 
text of a draft Bill which has been considered by the 
Guild, intended, to secure the formation and mainten- 
ance of a register of all colleges and schools in Eng- 
land and Wales, giving particulars of their constitu- 
tion, staffs, pupils, accommodation, and provision for 
recreation. This draft Bill differs from Clause 24 in 
-Mr. Fisher’s Bill in that it provides that each educa- 
tion’ authority shall compile its own register, which 
is then to l>e forwarded to the Board of Education. 
Further, schools are to be induced to register by the 
denial to unregistered schools of the right to recover 
fees from pupils, and by the liability of such pupils 
to be proceeded against under the Compulsory Educa- 
tion Act. No-one knows at present how many schot)ls 
there are in England or how many of them are reason- 
ably eflicient, and some such measure as that proposed 
by I.,ady Shaw is urgently required. We ought to 
know the relevant facts before proceeding to take 

action. 

& 

Our readers will remember that in the summer of 
1915 the University College of Wales, Aberystwyth, 
became the possessor of the library and lifelong col- 
lections of the late F. W. Rudler, who was professor 
and dean of the college in the years J87&-80, and after- 
wards became curator of the Museum of Practical 
Geology, Jermyn Street, London. His library, con- 
sisting of about 2000 volumes and 4000 pamphlets, has 
been tabulated and cross-indexed, and his extensive 
collection of rocks, fossils, etc;, carefully labelled. The 
mineralogical collection has been made available for 
teaching and demonstration purposes, while the 
archaeological and other specimens have been added 
to the college museum. The additions thus made to 
the college collections, further assisted by the founda- 
tion of the “ F. W. Rudler Geological Research 
Scholarship,” have greatly increased the facilities for 
research work, particularly in the subject of geejogy. 
M. Jules Bernaerts, the eminent Belgian sculptor (of 
the Roval Academv of Brussels), has executed a life-size 
medallion of Prof. Rudler, which has been framed in 
oak and placed in the wall of the college quadrangle, 
and below it a brass tablet bearing the inscription : — 
“In memory of F. W. Rudler, I.S.O., F.G.S., i840r- 
iQijfi Professor in this College 1876-80, and Founder 
of the College Museum,” has been affixed to a polished 
slab of Welsh marble specially cut for the purpose from 
the Narberth Quarries, Pembrokeshire. Prof. Rudler’s 
numerous friends and all concerned in the welfare of 
the college will be pleased to know that the collec- 
tions which he forme'd with so much abilitv have thus 
been made available for the furtherance of those studies 
in which he w^as so deeply interested, and to which he 
devoted the labours of a lifetime. > 

At the annual meeting of the Geographical Associa- 
tion the president. Sir W. M. Ramsay, gave an address 
entitled “The Great Goddess Mother Earth,” and^ as 
arising out of it various speakers from the Classical 
and Geographical Associations urged the closer co- 
operation of these mutuallv complementary, lines^ of 
teaching and r^Miarcb. It , is hoped that the classical 
geographers wiil%e studied afresh, and that new in- 
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sight into the history of civilisation may be gained by 
combination of the points of view. The annual lecture 
was upon the crafts of Britain, past and future, and in 
it Mr. Henry Wilson, president of the Arts and Crafts 
Society, pleaded with geographers for spiritual maps, 
maps of the spread of forms of spiritual expression in 
handwork, maps of the spread of ideas and enthu- 
siasms. In this way, the lecturer urged, we should 
work effectively towards a genuine revival of folk-life 
and of taste and creative power that would go with it. 
Mr. W. E. Whitehouse (University College, Aberyst- 
wyth) opened a discussion on map-reading as an 
<‘lement in both geographical and military education, 
and gave the results of his experience in training 
O.T.C. cadets and teachers. .A session was devoted to 
papers sketching advanced courses for pupils in second- 
ary schools (sixteen-eighteen), and the association’s 
view was strongly expressed that an attempt must be 
made to diminish the separateness of the faculties of 
.study. It would be highly desirable to have an “ad- 
vanced course,” including history on one hand and 
science on the other, and pivoting upon geography as 
essentially the regional study of human experience. 
The association is glad to be authoritatively assured 
that a course planned on these lines would receive sym- 
pathetic consideration from the Board of Education 
whatever the wording of the present regulations. 


SOCIETIES AND ACADEMIES. 

London. 

Faraday Society, December 12, 1917. — Mr. W. R. 
Bousfield, vice-president, in the chair. — Prof. A. W. 
Porter ; The thermal properties of sulphuric acid and 
oleum. The object ol this paper is to .supply data at 
various temperatures for the heats of solution and 
dilution and evaporation, both of sulphuric acid and 
oleum. Pre-existing data apply only to atmospheric 
temperatures; but technical processes take place at 
various temperatures up to 200° C. or above. These 
additional data are obtained by indirect methods cither 
from vapour pressures (of HjO or SO,) by means of 
Clapeyron’s formula or from thermal capacities. — 
W. R. Bousfield : Isopiestic solutions. .Solutions of 
KCl, LiCl, NaCl, and KNO, of equal vapour pressure 
are placed together in an exhausted vessel, so that 
interchange of aqueous vapour may take place. Hence 
is 'indicated an accurate method of determining the 
vapour pressure of an aqueous solution, by coraparl.son 
with the equal vapour pressure of a solution of LiCl. 
The observations lead to the conclusion that for. a 
pure salt without water of crystallisation there is, at 
a given temperature, a certain vapour pressure of 
water below which the dry salt surrounded by aqueous 
vapour will not take up water, and will, if it is not 
dry, become dried. This pressure may be called the 
critical hydration pressure of the salt at the given tem- 
perature. — Dr. J. W. McBaln : Notes on the system 
of recording rate of chemical reaction. The usual 
equation representing rate of reaction may be written 
in the form (remainder of expression). The author 
proposes so to choose the unit, of time that k is always 
unity. A single number will then completely record the 
rate of reaction. — A. L. Felld : The visebsity of blast- 
furnace slag and its relation to iron metallurgy (seep. 373). 
— G. Le Bas : The refractivities of saturated and un- 
saturated compounds. The refractivities of unsaturated 
compounds, together with unsaturated systems con- 
taining conjugated unsaturated groups, have been con- 
sidered. Benzene has been shown to be possessed of 
no anomaly. Cross-linking has been assumed in some , 
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cases. The effects of conjugation of ethenoid and 
carbonyl groups have been shown, whilst^ nitrates, 
nitrites, and nitro-compounds have heen studied. The 
oximino-group especially has been taken into con- 
sideration. The cyclo-paraffins, substituted and un- 
substituted, have been considered, together with a 
number of />-terpene.s and derivatives. Anomalies have 
been connected with the side-chains or substituents 
and the appropriate numbers ascertained. The larger 
anomalies are connected with the trimethylenc ring. 
Those for benzene derivatives have been ascertained. 
The unsubstituted hydrocarbons show no anomalies. — 
Dr. E. B. Ladlam ; The effect of hydrogen chloride on 
the nitrogen-hydrogen equilibrium. The paper records 
an experimental attempt to simplify the difficult condi- 
tions of high temperature at high pressure under which 
the Haber synthesis i^kes place. It was thought that 
the presence of hydrochloric acid during the synthesis 
'would displace the equilibrium in the direction, of the 
formation of ammonia. The result of the experiments 
was negative. — Dr. H. B. Maxted : The influence of 
carbon monoxide on the velocity of catalytic hydro- 
genation. The-inhibitive effect of small percentages of 
carbon monoxide on the velocity of hydrogenation of 
olive oil in presence of nickel has been studied quan- 
titatively. 

Geological Society, December 19, 1917. — Dr. Alfred 
Harker, president, in the chair.-^B. Smith : The Chel- 
laston gypsum-breccia^considered in its relation^ to the 
gypsum-anhydrite deposits of Britain, (i) At Chellas- 
ton the gypsum was laid down as such, and has 
suffered no appreciable alteration or addition since the 
time of its original deposition and brecciation. There 
is no evidence that the rock was ever anhydrous. (2) 
By comparison with this deposit, and also by indepen- 
dent evidence, it seems probable that most of the im- 
portant beds of gypsum in the country were laid down 
as gypsum, and have behaved throughout as stratified 
deposits. (3) When anhydrite is present, the evidence 
favours the view that it is original, and was deposited 
in a stratiform manner in sequence with gypsum. (4) 
Microscopic evidence shows that there h;is been, in 
some cases, an alteration of anhydrite ^ into gypsum 
where the two minerals were in original juxtaposition ; 
this alteration, however, is considered to have occurred 
at, or immediately after, the time of deposition, and 
to be confined to the existing plane of contact of the 
two minerals. 

Paris. 

Academy ol Sciences, December 17, 1917. -M. Ed. 
Perrier in the chair. — L. Guignard : The development 
of the structure of the ovule in the Apocynaceaj and 
ihe Asclepiadaceas. After a summary of contradictory 
conclusions arrived a): by previous workers on this 
subject, the author gives the summarised results of his 
researches on twenty species. — G. A. BouIcnger : The 
conformation of the phalangettes in certain African 
frogs. — M. Balland ; The alterations in war-bread : an 
investigation into the cause of war-bread going mouldy. 
The- moisture ought to be from 10 to 12 per cent., but 
it generally amounts to more, 13 to 15 per cent., and in 
some of the mouldy bread up to 18 per cent. An 
alteration in the*shape of the loaf is suggested as a pro- 
visional measure. — P. Fatou : Rational substitutions. — E. 
Baticic : The determination of the most advantageous 
dimensions of the principal elements of a hydraulic 
i)ower installation,— M. Mesnager : A rigorous demon- 
stration’ of the formulae of beams and plates.— J. 
Guillaume : Observations of the sun made at the Lyons 
Observatory during the second quarter of 19*7* Ob- 
servations were made on eighty-six days, .and the re- 
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suits are tabulated in three groups showing the num- 
ber of spots, their distribution in latitude, and the 
distribution of the# faculse in latitude. — M. PhlUppeii ; 
The manufacture of silica bricks. A summaify,>of thfe 
conclusions resulting from researches ioiade at the 
Dunes factory during 1916 and 1917. Full details •will 
be given in a later communication. The bricks now 
being made melt at about lySo'^ C., and ,^ve Upi to 
the present supported*2oo melts in the Martm furnace. 
— Ph. Giangeaud ; The geology of the heighbotirho^ of 
Sort (Corr^ze), — Ph. rlaJoYst ; Disturb^ces of the 
magnetic meridian at LyoQs (i^int^jl^nis-JUtvai) du 
ing the second quarter of Oadrtn ; T^ 

stamen and the development of tw pollen of the sages. 
— L. Daniel: Heredity of the .llhbreviBtidn of develop# 
ment in the cultivated carrot and b^t.—R. Soniges : 
The embryogeny of the >^isntjaq^.‘r-J. Laberde : The 
constitution of the fixed acidity.of healthy and diseased 
wines. — E. Kayser : Contribution to the study of 
alcoholic ferments. — L. Mencttre: Physiological pro- 
perties and medico-surgical applications of guaiacol 
and benzoic acid. These two substances, associated 
with other substances of the aromatic series, have 
powerful antiseptic h^operties,! and the advantage 
of not being toxic to the celU ' Examples of their ap- 
plication in practice at# given. — ^G. A. L® Roy ; The 
photographic analysis of fresh and preserved ^gs. ; 
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^AmAf^^FOR THE CHEMICAL 
LABORATORY. 

(1) Standard Methods of Chemical Analysis. 

Edited by Wilfred W. Scott and others. Pp. 
xxxi + 864. (New York: D. Van Nostrand 

Company ; London : Crosby Lockwood and 
Son, 1917.) Price 305. net. 

(2) The Theory and Use of Indicators: An 
Account of the Chemical Equilibria of Acids, 
Alkalies, and Indicators in Aqueous Solution, 
with Applications. By Dr. E. B. R. Prideaux. 
Pp. vii + 37S. (London: Constable and Co., 
Ltd., 1917.) Price i2.v. Cul. net. 

(3) Technical Handbook of Oils, Fats, and 
11 'axes. By P. J, Fryer and F. K. Weston. 
Vol. i. , Chemical and General. Pp, viii + 279. 
(Cambridge 'I'echnical Series.) (Cambridge: 
At the Universily Press, 1917.) I’rice 9.V. net, 

(i) the analyst whose work embrjices a 

A wide rang'e of problems it is comforting 
to have at hand a book which can be trusted to 
indicate forthwith the best, or at least the usual, 
methods of solving such problems. It obviates an 
undue expenditure of time on the searching of 
files and indexes, and facilitates the comparing of 
one priK;ess with another, which is usually a neces- 
sary preliminary to attacking the task in hand, if 
that task is a new one. 

a large extenUlthe volume under notice is a 
work which would be classed as a ‘‘laboratory 
comfort” of the kind indicated. It is a very good 
seh'ction of ” standard methods.” 'I'he ‘‘ chemical 
analysis,” however, for which these standard 
methods are giv'cn is largely confined to inorganic 
substances. 'I'rue, there is a part dexoted to 
special subjects, which includes sections on the 
analysis of some organic products, such as oils, 
fats, waxes, and coals ; but in the main the work 
is conc^n«d with inorganic analysis. 

Beginning with “aluminium ” and ending with 
“^lirconium, ” the elements are taken in order, and 
under each heading are given, first, the chief 
physical data, namely, the atomic weight, specific j 
gravity, melting point, boiling point, and the 
oxides formed by the element. Next, the charac- 
teristic chemical reactions for identifying the sub- 
stance are given, and then follow’s a selection of 
methods, for its quantitative determination. These 
include gravimetric, volumetric, and electrolytic 
processes, of which a judicious choice has been 
made. Any preliminary treatment required by the 
substance is described under directions for the 
“preparation and solution ” of the sample and its 
separation from interfering substances. 

Many of the newer processes are included, such 
as the estimation of nickel by means of alpha- 
beny.ildioxime and by dimcthylglyoxime, and the 
determination of sulphates with benzidine hydro- 
chloride. A method for the determination of car- 
bon in. fiteel by direct combustion is given, by 
which, it is claimed, accurate results can be o^ 
tained in ten minutes : the impi?bvement lies in 
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supplying a rapid current of oxygen, instead of a 
slow one as formerly. A welcome feature of the 
work is the inclusion of the principal ” rare ” 
elements among.st those dealt with. In the special 
part the analysis of alloys, cements, coal, gas, 
paint, and water, and the assaying of gold and 
silver are described, as well as the examination of 
oils, etc., already mentioned. 

In general, the treatment of the subject-matter 
is lucid and conci.se; ” lengthy cxiX)sition, theo- 
retical dissertation, and experimental data,” the 
authors say, have been purposely avoided. Only 
a few press errors have been noticed, but two 
distinguished names in chemistry have lost their 
final ” e,” and appear as ” Scheel ” (p. 30) and 
” '1 horp ” (p. 458). The l>ook will be found very 
useful as a convenient summary of modern ana- 
lytical methods within the limits indicated. 

(2) Dr. Prideaux’s book is mainly one for the 
advanced student and the investigator. Its pur- 
pose is to present a connected survey of the sub- 
ject of chemical ” indicators,” i.e. the substances 
used for showing by their changes of colour the 
occurrence or progress of certain chemical re- 
actions. Much has happened in this region of 
chemical inquiry since the time when the Romans 
used red wine as an indicator in testing the ” hard- 
ness ” of drinking water. Itven down to a relar 
tivcly .short time ago the number of indicators in 
general use was but small, e.g. litmus, logwood, 
cochineal, and a few other substances. With the 
development of synthetic organic chemistry, how- 
ever, many more indicators have been brought 
into use— nitrp-deflvatives, phthalein compounds, 
aminophenol-methane pnxlucts, and so on. More 
important still, the mechanism of the changes 
whereby the col(>urs of these compounds are pro- 
duced or altered has been carefully investigated, 
both chemically, fnmi th(' point of view of mole- 
cular structure, and physically, from that of elec- 
trolytic equilibrium in the solution. The author 
gives an account of the results, and of present 
views on the subject, including the allied matters 
of light absorption and theories of colour. Many 
references are supplied, and workers in thts field 
of research will find the book of considerable 
utility. For general u.se its value would be en- 
hanced by the inclusion of an elementary intro- 
ductory chapter. 

(3) Messrs. Fryer and Weston’s work is in- 
tended to be a conspectus of the chemistry and 
general scientific principles involved in the manu- 
facture of oils, fats, and waxes. This industry is 
essentially a chemical one, and a knowledge of the 
fundamental principles of chemistry, both theo- 
retical and practical, is indispensable for a really 
intelligent conception of the nature of the pro- 
cesses involved. The authors’ experience is that, 
whilst technical men in the industry generally have 
a wide knowledge, of the practical issues of the sub- 
ject, this knowledge exLsts side by side with much 
ignorance of the basic principles underlying such 
issues. They, therefore, endeavour to explain, as 
simply as the theme permits, the theoretical basis 
on which the technical processes rest. No doubt 
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it is true, as they remark, that compared with that 
of many other industries the chemistry of the oils, 
fats, and waxes is remarkable for its simplicity ; 
but unless the reader has already had some 
g-roundinjf in organic chemistry he will probably 
conclude, from the pages of formulae put before 
him in the earlier part of the work, that it is not 
such a very simple matter after all. 

This apart, the book is a serviceable one for the 
purpose in view. Practical analytical work is left 
to be expounded in a companion treatise : the pre- 
sent volume explains the chemical processes and 
terms used in connection with the fixed oils and 
their congeners, and gives the physical and chemi- 
cal data characterising l 9 ie various products ; but 
it is not intended to be a guide and counsellor for 
the experimenter. For example, the meaning of 
“ viscosity " is shown, and the values of this con- 
stant are given, but detailed directions for actu- 
ally determining the viscosity are not included ; 
presumably these arte reserved for the companion 
volume. 

The interpretation of analytical data, not the 
way to obtain them, is the key-note of the book. 
A large amount of information is given in a sys- 
tematic manner and in a very handy form. The 
diagrammatic representations of chemical and 
physical constants are a special feature, w’hich 
should prove convenient for speedily identifying an 
unknown oil or fat — in fact, the present writer has 
already found them useful. C. S. 

INCREASE OF AGRICULTURAL OUTPUT. 

(1) British Grasses and their Einployment in Agri- 
culture. By S. F. Armsft'ong. *Pp. vii-i-199. 
(Cambridge : At the University Press, 1917.) 
Price 6 s. net. 

(2) Manuring for Higher Crop "^Production. By 
Dr. E. J. Rus.sell. Second edition. ,Pp. vi-+-g4. 
(Cambridge : At the University Press, 1917.) 
Price 3.V. 6 d. net. 

(») ^ I *’HE task of increasing home-grown food- 
supplies has steadily forced itself to the 
fiont as one of the key-pri>blems upon the solu- 
tion which the issue of the war primarily de- 
pends. The essential features of the problem are 
by this time familiar even to the lay public, in so 
far, at any rate, as they involve the ploughing up 
of grassland and the planting of corn or potatoes. 
It is not sufficiently realised, however, even by the 
farmer himself, that this represents only one part 
of the contribution which can be effectively made to 
the. desired increase of food production. The total 
agricultural area of the United Kingdom is roughly 
forty-seven million acres, of which some twenty- 
seven million acres are under permanent grass, 
whilst of the remaining area about six and a half 
million acres rank temporarily as grassland, being 
occupied at the moment by rotation gras.scs and 
<^overs, forming a transition crop in the arable 
rotation. It is obvious that the utmost efforts in 
bringing land under the plough can make only 
relatively small inroads upon this immense acreage 
of. grassland, so that we must edntinue to* depend 
upon grassland for a very substantial contribution 
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to national food supplies. Moreover, in proportion 
as the area of arable land increases and that of 
grassland shrinks, the greater becomes the neces- 
sity for devoting attention to the improvement of 
the latter, in order that adequate grazing for live- 
stock may be provided by the reduced area. 

It requires little acquaintance with farming to 
realise that a great deal of the existing grassland 
is of very inferior quality, and it is common know- 
ledge amongst agriculturists that a large propor- 
tion of it could be considerably improved. Mr. 
Armstrong estimates that fully 20 per cent., or not 
fewer than 5,000,000 acres, of so-called grassland 
is so infested with weeds and inferior grasses as 
to represent comparatively worthless herbage. 
What this means in terms of food production is 
illustrated by estimates submitted to the British 
Association in 1915 by Mr. T. H. Middleton, 
which showed that poor grazing land as it exists 
to-day produces less than one-fifth of the meat 
obtainable from the same area of average pasture 
and little more than one-tenth of the produce of 
the best grassland. 

The improvement of poor grassland must pro- 
ceed along two broad lines. The first requirement 
is the establishment of healthy soil conditions by 
means of drainage, liming, and manuring, and 
only when these have been secured can the other 
half of the problem, the establishment of a herbage 
of the more nutritious grasses and forage pj^nts, 
be successfully dealt with. A knowledge * the 
characteristics of the different forage plants and 
their relation t^ varying soil c^ditions is obviously 
an essential jpteirt of the improver’s equipment. 
The subject, for which Mr. Armstrong uses the 
unattractive name of “Agricultural Agrostology,” 
has rqMived a considerable share of the attention 
of thc^gricultural botanist, and Mr. Armstrong 
has now endeavoured to pres|i||| it in a form 
adapted primarily for the agric^ural student, but 
not too technical to be of use to the practical 
farmer, the seed merchant, and the rural school- 
master. The major portion of the bc|Qk>^ con- 
cerned with the botanical characteristics 'of the 
various species of grasses, special attention being 
devoted to those species which are most, abundant 
or of greatest economic importance in the British 
Isles. The treatment of this part of the subject in 
the main follows conventional lines, but promin- 
ence is given to points that have a special interest 
for the student of agriculture. 

The latter portion of the book deals with the 
practical problems presented by the grasses in 
farm economy. Tlie agricultural value of grasses, 
the valuation of grass-seeds, and the compounding 
of seed-mixtures receive adequate treatment, whilst 
a final chapter on the general treatment of grass- 
land gives a brief .summary of existing informa- 
tion on a subject which demands much further 
investigation. 

(2) In the improvement of grassland, as in the 
increase of production on arable land, manuring 
plays a part of vital importance, and it is in the 
highest degree desirable that the farmer at this 
juncture should receive trustworthy guidance in 
the effective use of manures for , all his crops. For 



January 17, 1918] 


NATURE 




such g’uidance one looks to Rothamsted, and the 
rapidity with which a second edition of Dr. Rus- 
sell’s little treatise on manuring- has been called 
for is the best evidence of the success with which 
ho has discharged his obligation. In the briefest 
compass he gives the clearest possible guidance 
to tho practice of manuring, illustrated throughout 
by what is probably the most complete summary 
extant of the results of manurial experiments car- 
ried out in this country. The previous edition has 
been considerably amplified and a very brief chap- 
ter added on the breaking up of grassland. 

SIR CLEMENTS MARKHAM. 

The Lije of Sir Clements R. Markham, K.C.B., 
F.R.S. By Admiral Sir A. H. Markham. Pp. 
xi + 384. (London; John Murray, 1917.) Price 
15s. net. 

TT is not often that the story of a notable life is 
told by a biographer who is at once sympa- 
thetic and impartial. Admiral Sir Albert Markham, 
th^^uthor of the work under review, is not merely 
closely related to the subject of the memoir, but 
was his warm and constant friend. Yet he tells 
hi.^ story with the straight simplicity which seems 
specially to distinguish naval writers, and he leaves 
his readers to form their own conclusions. Therein 
lies the greatest charm of the book, for we can 
weljL^onstruct for ourselves from the incidents of 
a lire overflowing with energJI and achievement 
the character of a man who enriched the world by 
many of those “footprints on the<l!hands of time” 
which serve as indications and gilffies in the path 
of generations to come. 

The opening chapters of the book are devoted to 
the career of young Clements whilst he jgjjifved as 
cadet and midshipman in the Royal Na-^ ♦ Inci- 
dentally, there ^■eDuch interesting history of the 
gradual extension of our geographical knowledge 
of the Pacific towards the end of last century, and 
a very clear conception is given of life in a 
woo aeitrsided sailing-ship ^0 the latest and 
smartest class which jireceded^e introduction of 
steam, just about the time W'heri steam was begin- 
ning to assert a preponderating influence on naval 
construction. All this is told with the loving in- 
terest of a blue-water sailor, and it is easy to 
gather from the story how the foundations w’ere 
then laid of that deep admiration and reverence 
for the Royal Navy which towards the end of Sir 
Clements Markham’s career amounted almost to 
infatuation. In the sailor boy, too, we can mark 
the germs of the mature character of the man. 
Full of generous impulse, which landed him now 
and then in serious difficulty (as when he rushed 
headlong, without even the preliminary knock at 
the door, into the sacred precincts of his captain’s 
cabin to protest against the flogging of a man who 
had been twice convicted of drunkenness), he 
finally decided to forsake a career of adventure 
which he really loved for the prosaic prospects of 
a life on land, because of a mistaken notion that 
discipline and fair play could not be reconciled. 
His persistent adherence to that decision, from 
which no persuasions of his family and many 
friends could shake him, was quite characteristic ' 
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j of his subsequent attitude in circumstances which 
j Incurred not infrequently when his opinions on 
mote important matters were questioned by those 
who w’orked with him in the interests of scientific 
geography. The word “ obstinate ’’ has occasion- 
ally been whispered of him ; but it is not always 
easy to say where the line is to be drawn between 
the firmness which may be essential to the suc- 
cessful issue of an important scheme and the un- 
yielding attitude of the autocrat. 

Undoubtedly Sir Clements was able, by reason 
of his determination and his forceful character, to 
carry through schemes for exploration in regions 
of the world where no economic gain could be 
expected in return for|:^ great expenditure, and 
the .whole object ot' research was purely 
scientific, which wouW #e’|gpr have matured in the 
hands of a more feeble J&vocate. There are some 
thrilling accounts of Arctic adventure in the book, 
which is, perhaps, most interesting in these earlier 
j chapters devoted to the moulding of the Markham 
I character. 

I Tlie author succeeds in carrying our sympathies 
with his subject from his earliest years of adven- 
ture in the fields of exploration and literature (the 
young Clements wrote a book on astronomy and 
physical geography at the age of thirteen !) until 
the pitiful tragedy of his death occurred, without 
ever drawing on any idealistic resources of his 
own. Full justice is done to the noble qualities of 
the man. His warm-hearted enthusiasm for the 
supremacy of his country in the wide field of 
exploration, and his devotion to historical and geo- 
graphical literature which resulted in the publica- 
tion of much valuable information which might 
otherwise have been lost to the world, are easily 
t.> be gathered from the pages of this biography. 
His kindly nature (which won him hosts of 
friends), his ready assistance to those who wanted 
it; his life-long interest in all that might benefit 
humanity, which included the acquisition for Eng- 
land of that life-giving remedy for tropical fevers, 
cinchona, after a difficult and perhaps dangerous 
quest for the seeds and plants in Peru — all these 
things combined to illustrate a character which is 
perhaps unique in these days, and fully deserves 
the permanent record which has been so ably ren- 
dered by Admiral Sir Albert Markham. 

As a rule, biographies written by relatives are 
accepted with a certain amount of justifiable sus- 
picion. There need be no such suspicion in this 
case. No one who had the privilege of friendship 
with the subject of these memoirs wnll say that 
P^ere is a word too much of uncalled-for adulation. 

It is a fair record all through and a most interest- 
ing story. T. H. H. 

OUR BOOKSHELF. 

Food Poisoning. By Edwin O. Jordan. Pp. 
viii-fTT5. (Chicago, 111 .: University of 
Chicago Press; London : Cambridge University 
Press, 1917.) Price i dollar or 45. net. 

This little book gives an excellent summary of the 
subject of food poisoning. It is not within its 
scope to consider those cases in which definite 
poisonous substances are added to food with 
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crimiiuil intent. The term “ ’’ 

here limited to the occasional cases of poisoning 
from organic poisons present in normal animal or 
plant tissues, the more or less injurious cpnsc- 
quences following the consumption of food into 
which formed mineral or organic poisons have 
been introduced by accident or with intent to im- 
prove api^earances or keeping quality, the cases of 
infection due to the swallowing of bacteria and 
other parasites which infest or contaminate certain 
f()ods, and the poisoning dire to deleterious sub- 
stances produced in food by the growth of bac- 
teria, moulds, and similar organisms. We have no 
certain statistics of the frequency of food poison- 
ing, but Mr. Jordan collected data of more 
than 1000 cases occurring in the United States in 
the two years October, 19113^: to October, 1915. 

In the chapter dealing with poisonous plants 
the ‘poisonous fungi claim most attention. Some 
reference might have been made to the nutmeg, 
which is distinctly toxic in large doses, and in 
smaller doses to some individuals. In the section 
dealing with food-borne, disease-producing bac- 
teria, the sub-heading is “Paratyphoid Infection,” 
and this term is used many times. What is really 
meant is Gartner (B. enteritidis) infection, and this 
organism is distinct from the paratyphoid bacilli, 
though belonging to the same group. Ptomaine 
poisoning is too briefly referred to, and we note 
the omission of all allusion to tyrotoxicon, which 
is somewhat surprising. One of the best sections 
is that dealing with food pre.servatives, to which 
several pages are devoted. In conclusion, refer- 
ence is made to such conditions as beri-beri, 
pellagra, lathyrism, scurvy, etc. The book is 
well produced, very readable, and illustrated with 
several figures. R. T. H. 

Adolescence. Ry Stephen Paget. Pp. 59. (Lon- 
don : Constable and Co., Ltd., 1917-) Price 
yd. net. 

In the adolescent mind ideas of .sex and religious 
ideas often grow up together, and they should 
be correlated. While there is a wide range of 
individual peculiarity within the limits of the 
normal, there is no virtue in a child’s being in- 
curious. Careful preparation should be made by 
parents and teachers so as to give well-considered 
and honest answers to embarrassing questions. 
Perhaps there should be a home-ceremony or 
an initiation, “ the whole thing well thought out, 
the exhortation written down beforehand, every 
w’ord of it. ” “ First-rate school teachers are more 

likely than second-rate parents to say the righfH 
thing to children.” “The reasonable soul and 
flesh is one man,” and there must be disciplining 
of both sides. ” If I could be a young man again, 

I \<^ould get on without alcohol and cigarettes. . . . 
Let me, as a doctor, add a good tonic to steady the 
nerves of adolescence. I prescribe a full dose of 
the natural sciences.” ” What does harm the 
minds of children is not our plain speaking; it is 
their own secret reading, gossiping, and imagin- 
ing. *.*V ‘‘And — so far as adolescence i^> concerned 
-rif ever there was a time when we'ought to speak 
(^^inly, it is now. “ 
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1 LETTERS TO THE EDITOR. 

j [The Editor does not hold himself responsible for 
! opinions expressed by his • correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of. rejected manuscripts intended for 
j this or any other part of Nature. No notice is 
taken of anonymous conimunications.] 

Sources of Potash. 

j SiK buwAUD Tiiokce’s lucicl review of the known 
' geological sources of jicta-sh (Nature, January 3) is of 
absorbing interest to agriculturists, whose industry 
must l)e seriously affected by any permanent stinting in 
the supply of this intlispensable fertiliser, entailing a 
corresponding diminution in the production of ro«)l 
crops. 'I'hey might, however, tide over .a temporary 
shortage of potash by av.'iiliiig thenis<dves of a subsidiary 
source. 

The Boards of Agriculture for ICngland and Scotland 
having recently issued leaflets directing attention to tht* 
high percentage of potash ci)ntaiin‘d in bracken fern,. 
Prof. H. G. (irei'iiish, director of the Phiirmacy Re- 
.se.arch Laboratory in Bloomsbury Square, very kindb- 
undertook at my r<‘quest to make analysis of the ash 
of incinerated bracken. As it had been slated t^^thc- 
amount of j>olasli contained in the fern cut in ajWirnrv 
showed a considenible diminution compared wim that 
cut at midsummer, I sent Prof. Gre<-nish three con- 
signments, cut respectively in July, Septeml>er, and, 
after the plant had withered, in November. The result 
provefl practically the same in each case, and 1 may 
quote as follows from Prof. Greenish’s very full re- 
port : — , 

“ I find that the fern, when dried in a warm roon#ancf 
completely burnt to% nearly white ash, yields 4-82 per 
cent, of ash. This ash contains 41-5 per cent, of potash, 
K;,0. 'I'he driei fern itself would therefore yield 

2 per cent, of IfMleish, or 50 tons of fern would yield 
about 2-41 tons <)f <ish, in which there would be about 
one ton of potash. ... In addition to the potash the 
ash contoins small quantities of soda, phosphates,, 
sulph^t^^'and chlorides.” 

It IS ^'Icar from this that, althcmgh bracken can 
never compete with geological defnpts as a source of 
potfish, a considerable amount might be recovered by 
h.'irvesting .and burning the fern under a proper system. 
At the same tim<‘, it would tend to rid the land of a 
pest which has destr^y^d much of the best WH' p'Sfeture 
in the North, anil is spreading year lly yeaf. 
Bracken will grow rfnly on good land ; it cannot thrive 
on marsh. The destruction of pasture is far from 
being the only evil ; animals feeding among bracken 
get their heatls and necks covered with ticks — in fact, 
the death of a considerable number of shtjep in this 
county seems to be justly attributed to this cause alone. 
If, therefore, land can be cleared of a most pernicious 
weed, and, at the same time, a valuable manure ob- 
tained for tillage, there are many farms where the work 
might be profitably undertaken. 

The analogy of kelp presents itself. T understand that 
it takes from twenty to twentv-two tons of good wet 
seaweed to produce a ton of kelp, which yields between 
30 and 40 per cent, of potassium salts, more thart 
double the return from an equal weight of dried fem» 
besides the iodine which is recovered' from kelp. But, 
on the other hand, it is far easier to ‘cut bracken than 
to gather deep-sea tangle, and the ash can be used as a 
fertiliser on the farm where it is burnt. 

Driving lately from Dorchester to Abbotsbury, I saw 
hundreds' of acres of downland rendered absolutely 
valueless by bracken, whereof the luxuriant growth 
betokened a soil well adapted either for tillage or 
forestry. Herbert MAxwell. 

Monreith, Whauphilf, Wigtownsb^, If.B. 
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The Buppoead ^'Fascination” of Birds by Snakes. 

1 HAVE been making further inquiries from my 
naturalist friends, and hnd Capt. G. U. H. Carpenter ’s 
observation recorded in Nature of November 29 last 
{p. 244) is confirmed, together with the interpretation 
there suggested. 

Dr. G. A. K. Marsliall writes : — “ The mobbing of 
snakes by small birds, and even by fowls, was fre- 
quently mentioned to me by residents in South Africa, 
and my general impression is that 1 have observed it on 
various occasions without sp<;cially noting it, and 1 
cannot now recall the details of any particular case.” 

Mr. S. A. Neave, with a wide .\frican experience, 
felt that the facts recorded by Capt. Carpenter were 
familiar to him, and asst)ciated in liis mind ” with par- 
ties of small finches and weaver birds in open, grassy 
places,” but he was unable to remember any particular 
instance. 

Mr. J. C. Kershaw, for a long time resident in 
Macao, China, and a traveller in the Malay Archi- 
pelago, .Australia, and the West Indies, writes : — ” 1 
have often seen snakes pursued and annoyed by birds, 
just as cuckoos and hawks are by small birds, but 
never saw any sign of ‘ fascination ’ by the snakt? to 
obtaif^rey.” 

Kershaw has observed the mobbing of all kinds 
of snaros, and in many coimtries. “ In China Lanius 
schach and Dryonastcs perspicillaiiis (.'upecudly niised an 
outcry over snakes. 1 reimmiber one day hearing some 
shrikes (L. schach) making a great hubbub in a hill, 
thick bush; investigating, 1 found a snake (some 
6 ft. or 8 ft. in length) in the upper part, and threw a 
clod of turf at it, striking it (by a fluke) about the 
middit'Of the body. The shrikes fljew off, but the snake 
remained motionless for nearly half a minute, and 
then suddenl)' <larted off. The light cloil could not 
have really hurt it.” L 

Mr. J. Williams Hockin, with a vdrplong expe-ricnce 
of South India, writes " 'I'he only case of birds v. 
snake I can remember is seeing .a cobra attacking the 
nest of a ground thrush in a coffee tree at Bbm 

the ground, and being cl.amorously iissaik^by the 
parents.” A little later my friend kindly .supp|j|ed fur- 
ther details of his Ipservation ; — ‘‘The cobra attack on 
ground thrushes (Geocichla, the slate and huff, not 
Pitta, the ruddy and kingfisher blue one) occurred in 
the Ellembclary Coffee Estate, thrje miles from Mep- 
padi Village, in Malabar Wynalfcd, at an elevation of 
ft. So far as I can remember, ij^vas eggs and not 
young birds the .snake was after, brft I cannot be sure. 
It was between 1894 and 1S99. As you suppose, I was 
more humanitarian than scientific in tho-se days, and 
got off my horse and went into the coffee to drive the 
snake off. The nest w'as on the top of a tree about 
3 ft. high, the top forming, with those around it, a flat 
sheet of coffee. The snake was round the stem wdth 
its head over the edge of the nest, and the parent 
birds on each side, shrieking for all they were worth 
and fluttering round about on top of the boughs. On 
my approach the snake glided away, and the coffee was 
too thick for me to get at it. I do not think it took 
3 n)rthing. The coffee in Wynaad was topped at 3 ft. 
or so, and all sucicers removed when they appeared, so 
as to keop an even sheet of cover on the ground.” 

Not one of the above-named naturalists had seen 
anything like the traditional “fascination” of birds by 
snakes. Mr. F. Muir, how’ever, told me that he had 
seen a bird — I believe in East Africa — sitting on a i 
branch with its bill open and unable to move, while j 
a snake .approached and swallowed it. This may be an 
instance of “ fascination.” Weak-minded birds may 
sometimes act in this suicidal manner, just as some 
human. heingS' may he paralysed by fear and unable to 
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defend themselves or to escape from danger. But 
another intet9il|||^tion is suggested by the following 
extremely interesting observation recorded by Dr. 
G. A. K. Marshall : — “ When happening to look over 
a low stone wall near Estcourt, Natal, in 1897, I 
chanced to observe a small snake in the very act of 
striking a frog. After being bitten the latter hopped 
off at a great pace, and I was rather surprised to see 
j that the snake made no attempt at pursuit, but merely 
i followed in a very leisurely manner. Seeing that the 
I frog had come to a standstill at a considerable distance 
‘ off, I crept along under the wall, so as not to disturb 
the snake, and on getting near the frog I looked 
cautiously over the wall to see the end of the tragedy. 

I The .snake was .still some way behind, approaching 
j steadily, and on reaching its victim stood watching it 
for some moments with its head raised, the frog mean- 
! while sitting trembling in i|;Gnt of it. At last the 
snake seized its prey, p-d sBWieeded in swallowing it 
after but feeble resistaiftce, If seemed clear that the 
trembling and inability to ^^i&scapc on the part of the 
frog were simply due to the .action of the poison * in- 
jected at the snake’s first bite. It immediately occurred 
to me that these observations might supply simple 
explanation of many of the stories of ‘ fascination ’ by 
snakes.” Edward B. Poulton. 

Oxford, January 2. 

THE SCIENTIFK' BASIS OF RATIONING. 

A n ideal ration is one which provides the adult 
with sufficient potential energy to meet all 
j the demands made by the organs of his body for 
I transformation into the kinetic form, and enough 
: building material to make good the wear-and-tear 
of essential cells ; a complete ration for children 
and adolescents must also make provision for the 
requirements of growth. Three methods of deter- 
mining the quantities needed to fulfil these con- 
ditions are available. The first is to follow as 
closely as possible the .system of an engineer, viz. 
to study the efficiency of the human machine as 
a transformer of energy when measurable amounts 
of work are performed under determinate con- 
ditions. The second is to measure the total energy 
tran.sformed by the body under various con- 
ditions, also determinate, although not necessarily 
permitting of an exact evaluation of the amount 
of mechanical work done. Lastly, when it is 
neither pos.sible to measure directly the energy 
transformed nor to evaluate the work done, the 
composition of diets consumed by samples of men 
engaged in different occupations throws light upon 
the probable needs of different classes. 

These methods have been enumerated in a de- 
scending order of importance so far as the 
accuracy of the information which, under favour- 
able conditions, they might yield is concerned ; so 
far as practicability is involved, under normal con- 
ditions of life, the order is reversed. We shall refer 
briefly to the data available under each heading^i^jt^ 

(i) The only type of work resp>ecting which 
numerous and exact measurements both of energy 
transformed and of external work done are avail- 
able has been thht carried out with a stationary 
bicycle, the wheels of which are rotated against 
a known resistance. The best series of experi- 
ments is due to Benedict and Cathcart,* whose 

1 “ Muscular Work : a MataboHc Study.” (Washington^ i9»30 
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results are concordant with those o£ Macdonald ^ 
and others. F rom these experiments Kpppears that, 
for any one person, the relation between H, the total 
energ-y transformed .(measured in thermal units), 
and W, the external work done (also measured in 
thermal units), is adequately expressed by the 
equation H = aW + b, where a is a constant and 
h a variable parameter, varying- with the speed of 
work performance. In the case of a professional 
cyclist, upon whom Benedict and Cathcart per- 
formed a large number of experiments, a was 
approximately equal to 3*3, while b increased from 
2'4 to 5’2 as the rate at which the pedals were 
rotated increased from 68-72 to 108-112 revs, 
per min. When unpractised persons used the 
ergometer the value of,^ increased, but the avail- 
able data were not suf^^ent to permit of the para- 
meters being determ in^aiwitn any accuracy. 

From these results w^may infer that (i) the 
incremental efficiency of muscular work may be 
as high as 30 per cent, in favourable circum- 
stances, and (ii) the total cost of work perform- 
ance depends upon its rate. We can scarcely, 
however, venture to generalise the arithmetical 
results by using them to calculate the needs of 
those doing other kinds of work. 

(2) This method was largely used by Zuntz and 
SchumburgS in their well-known study of the 
requirements of marching soldiers, and has also 
been employed by Amar* in investigating the 
energy transformations of industrial workers. 
Many physiologists, including Atwater and 
Benedict, Voit, Rubner, and Tigerstedt, have 
carefully determined the heat output of persons 
at rest, obtaining reasonably concordant results, 
so that the energy transformations of workers 
can be contrasted with those of sedentary persons. 

From Amar’s experiments it appears that a 
metal filer plying his tool at the rate of 70 strokes 
per minute (a skilled operative, aged thirty-eight 
years, weighing 74 kilograms) w’ould transform 
or liberate 3656 Calories daily if he worked at the 
rate mentioned for eight hours, slept for eight 
hours, and “rested ” the remaining eight hours. 
The figure just given is reached on the assumption 
that the heat output during sleep is i Calorie per 
kilogram of body-weight an hour ; during non- 
working but waking hours, 1*25 Calories — assump- 
tions in accord with the means of other experi- 
ments. Allowing a margin of 12 per cent, to 
cover unavoidable waste in the preparation of food 
and non-assimilation of portions of the ingredients 
consumed, this daily transformation is covered 
by a diet having an energy value of 4155 Calories 
as purchased. Little significance attaches to an 
isolated series of observations, and it is to be 
hoped that the method will be more widely em- 
pl^ed in that organised physiological research 
into industrial conditions which is an urgent need 
of the time. 

(3) This process has been widely adopted, the 
largest individual collections of statistics being 


Ixx»tx., p. 394. 
Studien zu einer Phyftio 1 d 8 :te dc.n Marstches." 
Lc moteiir humam/’ (Pam, 1914), pp, 52^ 
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(a) those recently compiled and analysed by the 
I Welfare and Health Section of the Ministry of 
I Munitions, and relating to more than i8,ooO' 
munition workers ® ; (b) the studies issued from 
the Nutrition Laboratory of the United States 
Department of Agriculture, which cover more 
I than 13,000 persons, of whom, however, only a 
I small minority were industrial whi'kers*; (c) the 
j .Solvay Institute’s analysis of the food consump- 
tion in more than looo Belgian industrial 
i families^; (d) English urban working-class and 
i agricultural budgets analysed by the Board of 
• Trade some years ago.® 

In the following table mean values computed 
from the above-mentioned material (omitting the 
American data, which may not be strictly com- 
parable with those describing European conditions) 

! are collected : — 

t 


Source of data 


o I 

No. of ob - 1 g 
nervations! 

o ? 

s. 


289 


416 

* 


English agricultural More i 
families than loo, 

Urban industrial 
families, earnings 
2SJ.-30J. 

Urban industrial 
families, earnings 
305.-35J. 

Belgian industrials, 
moderate and hard 
work M 

Belgian industrials^ 
very hard work 
English munition 
uj^kers (1917) 

I 5 L 


909 

91-8 

990 


687 ! (83-4) 


372 


*5 

I/I *2 

el's 

Calorics 


a S*o : 

u ( 

daily 

92-4 

570-3 1 

357 « 

706 

5646 ! 

3348 

82*4 

587 -6 

3581 


(98-3) (524 ' 3 ) ( 3495 ) 3972 


(84-3):( ii 3- i )(562 8)(3772) 4286 


18.000 I 1157 I4f3; 408*4 3463 


The storage for the whole 1944 families (wages ranging from le.ss than 
254. to mow than 40J.) is ; — 

Protein Carbohydrate Fat Calories 

98*8 593-2 , 837 3615 


The figures in this table, excepting those for 
Belgium, refer to as purchased. The Belgian 
investigators ha^expressed their results in terms 
of food absorbed by the digestive organs; the 
deduced averages are accordingly enclosed in 
brackets, not being directly comparable with the 
others. The unbracketed figure for Calories is that 
obtained on the assumption that a discount of 
12 per cent, should be allowed between purchased 
and assimilated values, and is (if the assumption 
be admitted) comparable with the repiaining 
average energy values. . 

These statistics must be interpreted with 
caution. Two assumptions are made in computing 
nearly^ all averages of the kind, and a third is 
often involved also. The assumptions in question 
are (a) that published analytical results showing 
the composition of foodstuffs are generally ap- 
plicable to the qualities used by the persons whose 

® Sutnmarifcd in Dr. Leonard Hill'n “ Memorandum on Workert* Food '* 
(Health of Munition Workers Committee, No. xo, Cd. 8798). 

^ Contained in successive Bulletins of the IJ.S.A, Department of Aari- 
culture. 

7 Slosse and Waxweiler, *'EnQu8te sur le Regime alimentaire de jo6s 
ouvr.ers beiges." (Brussels, 19x0. ; 

® Board of Trade, 1903, Cd. X7611 p. 210; 1913, Cd. 6955, p. 30a 
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diets are under investig’ation ; (b) that in families 
composed of persons of different sexes an^. ages 
the individual distribution of foocf* among the 
members of the fkmilies can be expressed by the 
age and sex coefficients proposed by Atwater; 
(c) that published coefficients of wastage and pro- 
portional absorpliibn are trustworthy. In addition 
to these specialillifficulties there are, of course, 
the usual pitfalls of statistics (errors of sam- 
pling, randomness or otherwise of sampling, etc.). 

From the evidence furnished by a short series 
of control experiments carried out by the Belgian 
inquirers, Slosse and Waxweiler, it seems likely 
that the American coefficient of reduction for sex, 
i.e. putting the consumption of an adult woman 
as 80 per cent, of that of an adult man, is not far 
from the truth; but, on the other hand, the 
American coefficients of consumption by children 
may be appreciably too small. The result is that, 
so far as reduction to “man values ” is concerned, 
the English munition workers’ mean is accurate, j 
while the means of the other collections of data 
(v^hicl^are reduced from family budgets compris- 
ing trap nourishment of children as well as that of 
adults) may over-estimate the per caput “man” 
consumption, perhaps even as much as 20 per cent. 
Regarding the discount to be allowed for waste in 
preparation and non-assimilation, much depends 
upon the constituents of the diet, and the figure 
of 12 per cent, cannot be regarded as more than 
a very rough approximation. 

Notwithstanding these limitations, the value of 
the data is considerable, and a study of them might 
induce some popular journalists ai^^amateur food 
economists to moderate their strictures upon the 
extravagance of the English working classes 
which is alleged to have been fostered by thf- war- 
time rise in wages. The data do not suggest that 
the energy value of the diet consumed by so 
important a group of operatives as the munition 
workers is substantially greater than that received 
by persons of the same social and industrial class 
before the outbreak of hostilities. The distribution 
of, energy between the three classes of foodstuffs 
has been different, an inevitable result of the potato 
famine and the appeals to eat less bread which 
characterised the period (spring and summer of 
1917) during which the data were collected. 

The general conclusion to be drawn from the 
statistics and the relatively few experiments avail- 
able is that 3500-3800 Calories in food as pur- 
chased are by no means an over-estimate of the 
nutritive requirements of an adult man engaged in 
moderately strenuous work. Recent work, indeed, 
confirms the view that Atwater’s standard, so far 
as energy value is involved (3500 Calories), is not 
an extravagant one. 

The British Medical Journal in its of , 

December i directed attention to the fact*'itnat the i 
Food Controller’s voluntary ration for men on 
medium work provided about 2100 Calories, leav- 
ing a deficit of, 1400 Calories from the total of 3500, 
which the evidence just set out shows to be a 
minimum requirement of workers in this class. 
Our contemporary concluded that a weekly con- 
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sumption of g^oz. of fish and a daily consumption 
of one pint ^ milk were as much as could be 
hoped for from these so far unrationed articles, 
which leaves (cheese being notoriously scarce) a 
balance of nearly 950 Calories to be obtained from 
potatoes, involving a daily consumption of more 
than two pouhds. These facts show the urgent 
necessity of carefully organising the distribution 
of potatoes within the country and the obligation 
j imposed upon persons living near the centres of 
j supply (for instance, in suburbs with available 
■ allotments) to make free use of potatoes, thus 
I helping to increase the quantities of cereals avail- 
J able in the industrial districts to which bulky vege- 
j tables are not easily transported. The gravity 
of the situation imposes a further duty upon the 
readers of a scientific journal, who must inculcate 
upon their friends the elementary principles of 
I biocnergetics. That the relation between mus-' 
I ciilar work and food is as close as that between 
the mileage of an automobile and its consumption 
of petrol is a (ruth still hidden from nine out of 
ten educated persons; ignorance of the facts has 
been the parent of many untrue charges. 

M. G. 


SCIENTIFIC WORK OF THE MEDICAL 
RESEARCH COMMITTEE. 

'^IIE third annual report of the Medical Re- 
search Committee, which has recently been 
published (Cd. 8825: H.M. Stationery Office, 
price 6<i. net.), testifies to a very large amount of 
work of a varied nature. A notable proportion of 
this has necessarily been devoted to problems 
aiising, directly or indirectly, from the war. But 
the introductory remarks rightly point out that it 
is meaningless to try to separate the practical 
from the scientific aspects of any set of investiga- 
tions. There .are many problems, moreover, which 
the state of war brings into urgency for solution 
and, at the same time, offers unique opportunities 
for inquir}'. 

Limits of space forbid the reference in detail to 
all the questions dealt with in this very interesting 
and important report, and a mere list would be of 
little value or interest in itself. The report should 
be read carefully by all who have at heart the 
health and efficiency, not only of our sailors and 
soldiers, but also of the nation as a whole. It is 
proposed here rather to direct attention to a few 
results of general scientific importance. 

It cannot escape notice how prominent have 
become the methods and results of the physiologi- 
cal laboratory. Two cases may be mentioned in 
illustration : the regulation of industrial work in 
relation to fatigue, and the supply of oxygen to 
men flying at high altitudes. In other instances 
our ignorance of fundamental physiolc^ical pro- 
cesses has been vividly brought home to us. One 
of these may be referred to in the next place. 

Many diseases are caused, as is well known, by 
the invasion and presence in the blood of minute 
organisms of animal or plant nature, protozoa or 
bacteria. This is now, indeed, a matter of com- 
mon knowledge. For a long time efforts have been 
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made to discover some chemical agent which shall 
be able to kill these organisms, without injury to 
the tissues in which they flourish ; but with little 
success. It is somewhat remarkable that most 
success has been obtained, not, as might have been 
expected, with the destruction of plant organisms, 
but with certain protozoa which have shown 
themselves to be readily susceptible to the toxic 
action of metals in organic combination. The. 
present report gives an account of some steps 
towards the solution of the general problem. The 
hypochlorites introduced by Dakin have been 
found, in the hands of Lorrain Smith and Ritchie, 
to be comparatively non-toxic when injected into 
the veins in the form of “Eusol,” while having an 
unmistakably beneficial effect in certain infec- 
tions. But, as Dakin has shown, hypochlorites 
enter at once into combination with the -proteins 
l>f the blood and cannot be supposed to exert a direct 
bactericidal action therein. The effect is apparently 
produced by some change in the blood itself, and 
it is interesting to note that Dale and Dobell have 
been led to the conclusion that the action of alka- 
loids on the amoeba of dysentery outside the body 
is not an index to their therapeutic efficiency, and 
that their influence on the tissues of the patient is 
of equal importance. On the other hand, the 
work of Dr. Carl Browning and his colleagues has 
brought forward a compound, related to the 
acidine series of dyes, which is apparently much 
more toxic to bacteria than it is to animal cells. 
On account of its colour, this antiseptic was ori- 
ginally called “flavine.” It kills bacteria in con- 
centrations in which it has but little effect on the 
activity of leucocytes, and is non-toxic in intra- 
venous injection. Since the report was issued 
Dr. Browning has described experiments in which 
rabbits received intravenous injections of flavine 
without harm, but the serum of which was found 
in vitro to destroy bacteria. Opinions are, as yet, 
divided as to the value of flavine as a treatment for 
wounds. Some surgeons find that it prevents the 
normal growth of new tissue ; but it is possible 
that the correct conditions have not j’et been dis- 
covered. 

In connection with the practical use of these 
various antiseptics, the law of distribution between 
phases, according to solubility, receives applica- 
tion in the value of the solutions of dichloroamine, 
acriflavine, and iodoform in fatty solvents, sUch as 
eucalyptol, paraffin, and soap. 

The physiological importance of the presence in 
the organism of minute quantities of certain 
chemical substances, the constitution of which is, 
for the most part, unknown, becomes every day 
more evident. In two respects the report adds 
further valuable information. The “accessory 
factors ” in food, without which growth is impos- 
sible and various diseases develop, appear to be of 
some variety and number. The growth factor in 
milk is shown by Winfield, in the laboratory of 
Hopkins, to be preserved in the drying process, a 
fact of practical bearing at the present time, TTie 
necessity of such factors for the growth of uni- 
cellular organisms themselves has been known for 
some time, but Miss Jordan Lloyd adds an impor- 
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taftt further contribution in her investigation of 
culture media for bacteria. She is of opinion that 
these growth^actors act as chtalysts. The chemi- 
cal reactions, or some of thdm, necessary for 
growth proceed naturally at too slow a rate to be 
effective ; but they can be accelerated by the pres- 
ence of the factors in question. iBhis hypothesis is 
in agreement with the fact that, IfRhough the sub- 
stances are present in very small amount, they do 
not disappear from the organism for some days 
after the food has been deprived of them. They 
appear to exercise their function without them- 
selves suffering chemical change. The second im- 
portant addition to our knowledge concerns the 
internal secretion of the parathyroid glands. Noel 
Paton and his coadjutors show that the muscular 
tremors, which make their appearance when these 
glands are removed, are due to a disturbance of 
the metabolism of guanidine, which l^ecomes pres- 
ent in excess under these conditions. 

A brief reference should be made to the results 
of the laborious statistical work undertaken by the 
Committee, especially to that which shows the 
occurrence of two distinct types of micro-organ- 
i.sms producing phthisis. The comparative inci- 
dence of kidney disease in the ordinary population 
and in the men in the trenches also deserves men- 
tion. The value of the stati.stical method, under 
appropriate control, is well demonstrated. 

A final reference may be made to the latest de- 
velopment of the Committee’s work (see p. 78 of 
the report). The present writer, when vi.siting 
some casualty clearing stations in France and 
Flanders in August last, found so great a diverg- 
ence of views as to the cause and treatment of 
the “ shock ” following injury that, on his return, 
a special investigation committee was formed, con- 
sisting of surgeons at the front and laboratory 
workers in England. Results of much physiologi- 
cal importance may be expected, especially as to 
the cause of the low blood-pressure and its indirect 
effects. Several memoranda are already in course 
of publication. W. M. Bayliss. 

SCIENCE AND INDUSTRY IN AUSTRALIA. 

T he Executive Committee of the Advisory 
Council of Science and Industry for the 
Commonwealth of Australia has recently pub- 
lished a report covering the period from its 
appointment to June 30, 1917.^ The Advisory 
Council was originally appointed on March 16, 
1916, and was intended to be a temporary body 
designed to prepare the Way for a permanent 
Institute of J^ience and Industry, and to exer- 
cise in a preliminary way the functions that will 
in future ^long to the institute. 

The ,c<^incil as a whole has met only twice, 
but vast amount of work has been done through 
committees. The Executive Committee has .pre- 
viously made two reports, but the document 
recently issued is a survey of the work done, and 
represents to a large extent the completion of the 
task of the temporary organisation in preparing 
the way for the permanent institute. 

* C. 7963. (Melbourne: Government Printer.) 
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The activities of the committee have beei^t^w 
reaching. Attention has been given to thn en^f 
couragement of researches already progress, 
and it has initiated ■ many fresh inquirils. It has 
got into touch with colleges and. technical insti- 
tutes, and collected information as to the facili- 
ties for research gpnd the supply of research 
workers. But t^e main work of the com- 
mittee has consisted in a most exhaustive 
survey of the problems retarding the develop- 
ment of existing industries, and of the research 
work necessary for the establishment of new 
industries. It would be almost tedious to enu- 
merate the subj’ects which have received attention ; 
no industry has been neglected, but perhaps 
special attention has been devoted to the agri- 
cultural and pastoral industries. 

Some very sound principles are again and again 
emphasised in the course of the report. The 
necessity of securing a greater supply of skilled 
research workers is frequently referred to, and 
the committee has made a beginning in the way 
of encouraging promising students to take up 
such work Iw finding remunerative employment 
for some of tlie men at present available. 

A second point which is regarded as of great 
importance is the improved training of artisans 
in technical schools. If research methods are to 
be more generally applied to industries, it is clear 
that greater skill and accuracy will be required 
from the general body of workers, so that it is 
not merely the duty of the universities and col- 
leges to supply highly trained research workers, 
but the technical schools have also the important 
duty of educating the artisan for the new type 
of work required under the new conditions. 

We detect here and there in the report a ten- 
dency on the part of the committee not to wait 
for an industry to come to them, and, indeed, not 
even to delay in order to secure the co-operation 
of the industry, but to get research wqj^k going 
when convinced of the necessity for it. For 
example, the Executive Committee d^icided to 
appoint a special committee to investigate the 
prbpesses of extraction of tannin from wattle bark, 
and feeling that negotiations with the tanners in 
all the States would take too long, the investiga- 
tions have been commenced without waiting for 
financial assistance from the industry. This 
method of procedure is interesting, and one would 
like to get further information as to whether the 
committee intends to publish freely the results of 
such investigations, or whether it is going to 
communicate them to firms on certain conditions^ 

The present report is in the main confined to 
a survey of the promising fields for research work, 
and does not deal with questions connected ^with 
the administration of public funds. MoAj|lli|>ple 
will probably regard it as of good omdlp’fi^ the 
success of the scheme in Australia that research, 
and not administration, is being given the premier 
place, although no doubt the authorities of the 
institute will find it very necessary to formulate 
some guiding principles. In the attempt to apply 
science to Industry it is, however, quite clear that 
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; the result will be fatal if we take too great, care 
to avoid a few mistakes and thus set up a'^rstem 
' with a tendency to damp the enthusiast. 

There is one respect in which the present report 
is rather peculiar. As we have stated, it is in the 
main a survey of the field for future work, but. in 
describing the proceedings of several of the sub- 
committees there is included an account of ' the 
• experimental results obtained in some-^ of the 
researches that have been started. The effect 
produced is scarcely satisfactory, as the researches 
are only in their initial stages, and it is not pos- 
sible to give definite conclusions. Tlie public 
! should not be encouraged to expect results of im- 
: portance to industry too soon, and when given 
they should be stated as definitely as possible. 

! The Executive Committee has evidently carried 
i out its duties with great thoroughness, and has 
i made a very complete survey of Australian indus- 
1 tries. In matters relating to agriculture and 
I stock breeding the work of the Australian Insti- 
I tute promises to be of special interest to the 
I mother country if we are really determined to 
i apply science to agriculture in a systematic way 
I in the future. 


NOTES. 

We are very glad that the Government has been 
i induced to abandon the intention to uw-; the British 
j Museum at Bloomsbury for the purposes of the Air 
i Board and the Natural History Museum at South 
I Kensington for other Government departments. Lord 
• Sudeley directed attention to the projxised appropriation 
: of these buildings in a question asked in the House 
of Lords on January 9, and, in reply, Earl Curzon 
j said that, as regards the British Museum, he was glad 
to state that for the accommodation of the Air Minis- 
j try it was no longer necessary to appropriate that 
! building. As to the Natural History Museum, it had 
j been found, after detailed examination, that any 
I attempt to convert the galleries into public offices would 
I involve the closing of the building to the public, exten- 
I sive internal rearrangements, and the consumption of 
j an enormous amount of labour and material and very 
considerable delay. In these circumstances it had been 
i decided that there was no necessity sufficiently urgent 
to warrant the use of the museum as had been con- 
! templated. — ^This decision hav given much satisfaction 
; to all who cherish regard for national prestige and 
; understand the intellectual stimulus or practical value 
of the collections in our national museums. What 
astonLshes us, however, is that Sir .Alfred Mond, the 
First Commissioner of Works, and a son of the late Dr. 
Ludwig Mond, should have pl.aced himself in such an’ in- 
defensible position by putting the scheme before the 
Government. It is difficult to comprehend also why, 
before deciding to requisition the building, the Govern- 
ment did not inquire as to whether such action was im- 
I peratively needed, land consult the trustees and other' re- 
sponsible authorities as to what its consequences would 
be. If that had been done, a storm of protest would 
have been saved, and Earl Curzon would not have 
; had tot confess in the House of Lords that there was 
i no real necessity for the proposed occupation, which 
would, indeed, have been more like the act of an 
invader than of a Government entrusted with the care 
of national interests in every direction. The trustees 
of the museum, at their meeting on January 12, ex- 
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pressed their gratitude, on behalf of the nation whose 
treasures they hold in trust, to the newspapers which 
so unanimously gave voice to the public disapproval 
of a proposal which threatened the safety of the 
museum and its collections. 

Reports and opinions relating to the capture ” of 
257 recipes for manufacturing dyes produced by the 
Badische Company appeared in the Daily Mail of 
January lo and following days, and the subject has 
been much commented on by other journals. It has been 
rightly pointed out that the view that the knowledge 
thus gained will enable us after the war to compete 
with Germany in every line of dyed goods is too 
sanguine, and that, although the possession of these 
recipes may undoubtedly be of considerable assistance, 
it is a comparatively small item in the general scheme 
that it is necessary should be organised for the satis-i 
factory establishment of the dye industry in this coun- 
try. The provision of buildings, plant, and labour is 
not easy under war conditions, and, of course, more 
chemists and engineers are required. Were all these 
readily available, however, it is doubtful whether the 
inexpert organisations conjtrolling most of the under- 
takings in England could hope to establish one of the 
most scientific of industries. In the extensive litera- 
ture on this subject that has appeared during the last 
three years the necessity for chemists, engineers, and 
plant has been repeatedly urged, but the outstanding 
feature of the great German organisations, namely, that 
the boards of directors can, and do, direct their busi- 
nesses, seems to have been overlooked. If, as is sug- 
gested, the Government can be induced to acquire these 
257 recipes for the benefit of the nation an admirable 
opportunity will arise of organising the industry as a 
whole. More than twenty firms are now advertising 
the sale of dyes manufactured by themselves, but it 
,;is evident that each has started independently, with 
*the result that the majority are making “ sulphide ” 
dyes. Unless some mutual arrangement can be made 
according to which the whole field of manufacture is 
divided out in order to prevent undue overlapping and 
to provide a wide range of products, many of these 
praiseworthy beginnings will inevitably come to an 
early end, 

7'he following official announcement was made on 
Monday : — It is with great regret that the Secretary 
of State for War has decided that the time has come 
when Surgeon-General Sir Alfred Keogh, G.C.B., 
Director-General of Army Medical Services, must be 
permitted to resume his duties as General Executive 
Officer to the Imperial College of Science and Tech- 
nology, and he will be replaced at the War Office from 
March i next by Col. T. H. J. C. Goodwin, Royal 
Army Medical Corps, until recently the Assistant Direc- 
tor of Medical Services to the British Recruiting Mis- 
sion in America, who will be appointed Acting Direc- 
tor-General of Army Medical Services. Sir Alfred 
Keogh’s services were placed by the governors of the 
Imperial College of Science and Technology at the 
disposal of the War Office at the beginning of the war, 
and, although during the last three years they have 
on several occasions requested that he should return 
to his former duties owing to the development of 
matters of great national urgency which are delayed 
by his absence, it has not hitherto been possible to 
spare him. It is very largely due to Sir A. Keogh’s 
intimate knowledge and grasp of all matters connected 
with the Army Medical Services and the medical pro- 
fession generally that the medical needs of the .Army 
have been met to the fullest extent during the war, 
and he has been able to secure the assistance and advice 
of various committees of eminent consultantsr which 
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it continue to be at the disposal of his 

successor. — ^We understand that Sir Alfred Keogh has 
for some tin^e desired to return to his work at the 
Imperial College. The Royal Army Medical Corps as 
it now exists is essentially his creation, and his organ- 
isation of it to ihe present state of efficiency and 
strength is a high testimony to Iffis great administra- 
tive powers and an achievement w which the nation 
is justly proud. 

The National Museum of Wales has received an im- 
portant .addition to its collections through the gift by 
Lord Rhondda of the “Rippon” collection of insects, 
shells, and minerals. The late Mr. Robert H. F. 
Rippon was an enthusiastic and careful collector, and 
is well known to entomologists as the author and illus- 
trator of “ leones Ornithopterorum.” By dint of 
assiduous labour during more than forty years he 
accumulated very extensive collections, which are espe- 
cially rich in Lepidoptera ; there are more than 3000 
specimens of Papilionidze and more than 5000 of 
Nymphalidae, the whole insect collection consisting of 
above 100,000 specimens. In addition to the more 
showy forms, such as the cones, cowries, olives, 
volutes, and the like, the shells include a long series 
of land shells from the tropics and the islands of the 
Pacific Ocean. As these collections are mainly exotic, 
they will supplement, and not duplicate, those already 
in the museum, which are for the most part British. 
It remains to be added that the specimens are in excel- 
lent condition, and the localities have in almost all 
cases been recorded. Another welcome gift recently 
reetdved by the museum has been the British Hemi- 
ptera, Neuroptera, and allied groups from the 
“Briggs” collection, which were presented by Mr. 
Ernest Heath. 

What has been done to make use of waste stores in 
the Army is described m a reply given by Mr. Bonar 
Law to a question asked by Mr. Herbert Samuel, 
chairman of the Select Committee on National Expen- 
diture. A Salvage Board has been formed, with the 
Quartermaster-General as chairman, to deal with the 
use and disposal of all waste stores. The following are 
amongst the results achieved -{1) From waste fats 
collected from Army camps alone have been produced : 
(i) Tallow %ufficient to provide soap for the entire needs 
of the Arfay, Navy, and Government Departments, 
with a surplus for public use, producing an actual re- 
venue of about 960,000!. per annum, in addition 
to saving ▼alaable tonnage ; (ii) 1800 tons of glycerine 
for ammunition-^sufficient to provide the propellant for 
18,000,000 i8-pr. shells. The glycerine costs the 
Government 59!. los. per ton as compared with 300!. 
per ton, the price of imported glycerine. (2) Well 
above 1,000,000!. worth of military rags have been 
recovered and used in the manufacture of new 
cloth and blankets for the .Army. (3) Many thousands 
of pounds’ worth of cuttings from cotton textiles have 
also been recovered and utilised in connection with 
munition and aeroplane requirements. (4) Some hun- 
dreds of thousands of pounds’ worth of condemned 
boots have, after the expenditure of some labour in 
sorting and minor repains at very small cost, been sold 
for dM^ryjjution among the labouring classes, agricul- 
tural^l^fl^dustrial 

Among the changes recently announced aa having 
been made at the Admiralty one has reference to the 
organisation of the Admiralty Board of Invention and 
Research. The object of the change is to secure 
f^reater concentration of effort in connection with scien- 
tific research, and to ensure that the men of science 
who are giving their assistance to the Admiralty are’ 
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more constantly in touch with the problems upon 
which they are advisingf. Mr. C. H. Merz, the elec- 
trical consulting engineer, who has been associated 
with the Board of InventiVh and Research since its 
inception, has consented to serve as Director of Experi- 
ments and Research (unpaid) at the Admiralty to direct 
and supervise all the executive arrangements in con- 
nection with the oi^anisation of scientific research. 
Mr. Merz will also be a member of the Central Com- 
mittee of the Board of Invention and Research under 
the presidency of Admiral of the Fleet Lord Fisher. 
The functions of the Central Committee will, we learn 
from the Times, as hitherto, be to initiate, investigate, 
develop, and advise generally upon proposals in respect 
to the application of science and engineering to naval 
warfare; but the scientific experts at present giving 
their services will in future work much more closely 
with the technical departments of the Admiralty imme- 
diately concerned with the production and use of appa- 
ratus rcijuired for specific purposes. The general ar- 
rangements in regard to the organisation of scientific 
research will in future come under the direct super- 
vision of the First Lord of the Admiralty. 

The Times of January 8 contained a letter from 
Profs. J. , Stanley Gardiner and G. H. F. Nuttall on 
the applicability of the method of preserving herrings 
by freezing in brine, and on January lo Mr. J. M. 
Tabor had a letter dealing with the process 
from the commercial point of view ; a further letter 
in the Times of January 14 appeared from Profs. 
Gardiner and Nuttall. The method suggested 
by the last-named is evidently the Otteson 
method developed and worked in Norway, Sweden, 
and Holland. It was investigated by Mr. H. 
Bull, of the Norwegian Fisheries Bureau, and later 
by a commission of three experts appointed by the 
German Government. There is a very good account 
of the process and its effect on the tissues of fish in 
the Fish Trades Gazette of October 20 last. The fish 
are frozen rapidly in solutions of, salt in water of such 
strengths that the temperature can be reduced to 
•6-8° F. if necessary. “Glazing” by the formation of 
an ice film occurs and prevents osmotic interchange, 
and the^apjdity of the freezing produces very small 
ice-crystals between the muscle-fibres, instead of the 
large crystals which, are mainly responsible for the 
deteriorjition of the flesh. Experiments on a commer- 
cial scale were made at Fleetwoo<l and elsewhere in 
this country in 1917, and successful results were ob- 
taift^d, so much so that it was claimed by the writer 
of the article in the Fish Trades Giize}^ that the very 
difficult problem of refrigeration of sea fishes had been 
completely solved, and strong recommendations were 
made for its commercial adoption. It is suitable for 
most species of fish, but herrings and some others 
require rather careful handling, and gutting is probably 
necessary. Mr. Tabor’s letter in the Times directs 
attention to the practical side of the matter, suggesting , 
difficulties that are, just now, very formidable. A j 
further, very useful contribution to this important dis- I 
cussion is contained in the leading article of the Fish ‘ 
Trades Gazette of January 12. 

According to a note in UEconomista d^Italia for 
January i, an eminent Brazilian geologist has been 
commissioned by his Government to investigate the 
deposits of oxide of zirconium in the Calclas region 
(Minas Geraes), as well as to carry out further work 
to ascertain the extent of the coal formations in the 
State of SSo Paulo. 

The presentation of the Thomson Foundation gold 
medal of the Royal Geographical Society of Queensland 
was made to Dr. Griffith Taylor pn November 8 last for 
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his thesis on “The Settlement of Tropical Australia,” 
j whi^ deals specially with the control of crops and 
I health in relation to temperature and rainfall. The 
progress made in the settlement of this part of Aus- 
tralia is also compared with that of other tropical 
areas. 

Mr, R. Blllen Newton, F.G.S., of the Geological 
Department, British Museum, has just completed fifty 
years of Government service. Shortly after entering 
on his official career, which commenced on January 6, 
i868, Mr. Newton became one of the assistant natural- 
ists of the Geological Survey under Prof. Huxley. He 
was transferred to the British Museum in August, 1880. 
His numerous published researches on various branches • 
of palaeontology, especially the Mollusca and Foramin- 
ifera, have had a direct bearing on the geology, both 
theoretical and economic, of widely scattered regions. 
Mr. Newton has been president of th(> Malacological 
Society of London and of the Conchological Society of 
Gr^t Britain and Iceland. 

The buildings of Dalhousie University suffered 
severely in the recent explosion on the munitions ship 
which wrecked the northern part of the city of Halifax, 
N.S., on December 6 bast. Nearly all the windows in 
the medical. school were blown in, and much material in 
the laboratories was destroyed. The new science build- 
ings and library suffered almost worse damage. On the 
day following the disaster there was a blizzard, during 
which much snow was driven into the buildings before 
the windows could be boarded up. The damage is 
being rapidly repaired, and arrangements are being 
made to continue the session this month. No members 
of the staff were injured. Prof. Fraser Harris has ' 
been asked by the military authorities to undertake the 
duties of historian of the medical aspect of the recent 
disaster. 

The death is announced, at sixty-seven years of age, 
of Mr. J. E. Cullum, late superintendent of the Valen- 
cia Observatory, Ireland. 

The Mormng Post announces the death, at thirty- 
nine years of age, of Mr. H. L. Burgess, medical 
secretary to the Advisory Medical and Sanitary Com- 
mittee for Tropical Africa and to the Yellow Fever 
(West Africa) Commission. 

The annual meetings of the Institution of Naval 
Architects will be held on March 20-21, in the hall of 
the Royal Society of Arts. The Right Hon. the Earl 
of Durham, president, will occupy the chair. A gold 
medal will be awarded by the council to any person, not 
being a member or associate member of council, who 
shall at the forthcoming meetinjgs read a paper which, 
in the judgment of the council, is deemed to be of 
exceptional merit. 

Wb learn from the January issue of the Observatory 
the announcements of the deaths of M. S. Javelle, 
astronomer at the Nice Observatory, and Dr. E. Kron, 
junior observer at the Potsdam Observatory. The 
following particulars of their careers are extracted from 
obituary notices in our contemporal^y : — M. Javelle was 
born at Lyons in 1864, -and joined the staff of the Nice 
Observatory in 1884. He assisted Thollon in his solar 
researches and Perrotin in his double-star observations. 

In 1889 the great equatorial was placed in his charge, 
and remained so until his death. He made many ob- 
servations of comets and min^ planets^ but his prin- 
cipal work was the discovery of more than two 
thousand faint nebulae.— Dr. Kron was killed on Octo- 
ber 24 last in Flanders, where he was serving as ober- 
leutnant and battery, commander. Born in i^i, 
after graduating at thie Berlin University he was ap- 
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pointed assistant at Potsdani in 1906, and at first was 
engaKt'd upon the measurement of the plates in the 
Potsdam zone of the Astrographic Catalogue. In ^10 
he accompanied Prof. Muller on the Potsdam eclipse 
expedition to Teneriffe. His most important work was 
also carried out in conjunction with Prof. Muller — 
the photometric Durchmusterung of the polar zone 
+ 80° to +90°. On the outbreak of war Dr. Kron 
was engaged upon this W'ork, and also upon an impor- 
tant investigation of the absorption of rays of short 
wave-length in the earth’s atmosphere, using a quartz 
spectrograph. 

News of the de.ath of Dr. Jean Clunet, a victim to 
typhus in Rumania, has recently readied us. The 
greater part of Dr. Clunet ’s sflientific work was de- 
voted to the subject of maligna# diseasot He was the 
author of “Tumeurs Malignes,” a volume filled wi^. 
new experimental data, mostly original, upon tlw^ 
forms and varieties of tumours, the evolution of 
plastic growths, and the action of^-rays Upon m^^- 
nant tumours, human and anin^. Dr. Clunet de- 
voted a great amount of labour t^^ese latter investi- ! 
gations, and he was able to show the various stages of j 
degeneration through which malignant cells pass after ' 
adequate exposure to X-rays. Perhaps his most im- j 
portant work was the production of malignant tumours ! 
in rats by exposing them to rejieated doses of X-ravE. i 
On tyvo occasions ne produced tumours in rats which ; 
satisfied two of the criteria of malignancy, viz. histo- j 
logicid conformation to malignant type of cell and i 
successful propagation with other iwrmal rats. Since 
the outbreak of war Dr. Clunet had served in a medical 
capacity, at first with his regiment, ami afterwards 
in some special capacity at the Dardanelles, with the 
Serbian Army at Corfu, and finally upon a mission of 
hygiene to the Rumanian Army. His scientific pub- 
lications during the war include “La jaunisse des 
camps et I’l^pid^mie de paratvphoTde des Dardanelles” 
and “ La relation des accidents nerveux ^*motionnels, 
observes chez les naufrages de la Provence." Dr. 
Clunet was made an honorary corresponding member 
of the Rdntgen Society in 1913. Those who had the 
privilege of knowing him deplore the loss of a life so 
full of promise of deeds to come. 

Ke'ii} liulli’tin, Nos. 7 and 8, published together, are 
occupied entirely with a list of economic plants, native 
or suitable for cultivation in the British Empire. The 
list is prefaced by some introductory remarks by 
Dr. A. B. Rendle, Keeper of the Department of Botany, 
British Museum, South Kensington, explaining the 
origin and object of the list. The suggestion of the 
publication of the list arose at the^Britbh Association 
meeting, 1916, of which Dr. Rendle Ws president of 
Section K, and as Kew contained so much economic in- 
formation in its museums, its preparation there was i 
most fitting. In the list many well-known and already j 
cultivated plants are mentioned, and references are ' 
given to the more important papers dealing with, par- 
ticular products, but there are many little^iiown plants 
to which reference ia, made which may be of value for 
future developments^ Under every plant the country 
of origin is given and some particulars of its use. 
The plants are arranged under the products they yield, 
such as fatty oils, gums, etc. ; rubber, gutta-percha, and 
balata; drugs, dyeing and tanning materials; paper- 
making materials and timbers. 

The botany and physical geography of the Holy 
Land are of considerable interest at the present, time in 
connection with the campaign in Palestine, and the 
article on the subject from the pen of the veteran 1 
botanist, Mr. J. G. Baker, published in the Gardeners* > 


Chronicle for December 22 and 29, 1917, is most oppor- 
tune. Several good illustrations add to the interest 
of the text. Though so small a tract of counficy,. 
the flora, owing to the diviipse physical features, is re- 
markably rich, comprising sonu; 4000 species, exclusife 
of the lower plants, such as mosses and fungi. Boi$- 
sier’s “ Flora Orientalis ’’ is, of course, the classic work. 

; on this region, and additions to the list have been made 
J by Sir Joseph Hooker and Sir Daniel Hanhury. The 
subtropical region of the Jordan Valley and southern 
deserts contains many forms unknown further to the 
west. Then there is the flora of the rich loamy coastal 
I plains, with the limestone promontory of Mount Car- 
mel ; the mountain region of Lebanon and Antilebanon, 
above 4000 ft., rising on Lebanon to 10,000 ft., and 
here, as in N. Africa, the familiar Arctic-Alpinc .plants, 
found so far south as the Caucasus, are not repre- 
sented, though they extend through to the mountains 
of Central Asia and the Himalayas. Lists of the 
rrtore interesting plants arc given for the different 
regions. Palestine in its botany combines Hit a re- 
markable manner the characters of the East and the 
West, but the .abnormal feature of the Jordan Valley 
and the Dead Sea, deeply excavated below sea-level, 
constitutes, both florally and geologically, its most in- 
teresting feature. 

The .^dvisory Council of Science and Industry of 
the Comthonwealth of Australia appointed in August, 
1916,;. a special committee to consider the problem of 
worm nodule disease in cattle, which is a source of 
serious loss to the .Australian meat industry. The 
report of this committee has now been published as 
Bulletin No. 2 of the .Advisory Council. The bulletin 
includes a report on the occurrence of onchocerciasis 
in cattle and associated animals in countries other than 
Australia; and also a translation of an article by M. 

, Piettre on bovine onchocerciasis in South America, 
j Further sections deal with .Australian investigations, 

I some of which have been recently dealt, with here. The 
committee makes recommendations for a generous pro- 
vision of assistance for further investigations. 

In the Journal of Agricultural Research (vol. xi.. 
No. 7) Messrs. W. Moore and J. J. Willamanilgive an 
account of studies in greenhouse fumig|^on with 
hydrocyanic acid. Evidence was obtainwr that the 
fumigated plants absorbed more or less of the gas, 
which led to a reduction in the activity of the oxydases 
aiW catalase, and, hence, in respiratory activity. This 
resulted further in an inhibition of photosynthesis dnd 
I translocation carbohydrate, and a closing of the 
^ stomata. Another result was an increase in the perme- 
j ability of the leaf septa, with consequent less rapid 
intake of water from the stems and more rapid cuti- 
cular transpiration. In cases of mild fumigation this 
resulted in mer^ a temporary wilting, and the subse- 
quent recovery was followed in many cases by a rate 
of growth and of fruit production (in the tomato) in 
excess of the normal. Within a few hours after furni- 
gatim oxydase activity had returned to normal, while 
the catalase and the respiratory activities exceeded the 
normal. By this time yhe recovery of photosynthetic 
action was first apparent ; complete recovery, .however, 
of this and of translocation of food material was not 
attained until after.^'an interval of from two to ^ree 
days. Respiration remained above noimal for several 
days. The stimulation of growth may be due to at 
least two factorsni^nahiely, to the increased activity of 
the catalase and to the Increased permeability of the 
cell-walls, allowing readier exchange of food materials 
and of gases. It is very improbable that the «ttra 
nitrogen contributed by the cyanide exercises any 
direct nutritive effect. 
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In a paper which has appeared in the Proceedings 
of the Tokyo MathematicooPhysical Society (1916, 
j). 513, and P* 2o8)Tfof. H. Nagaoka has taken 
up the theory of the concave grating in order to deter- 
mine the errors introduced when a wide grating is 
used* Up finds that the resolving power of concave 
gratings is far less than that of flat gratings of the 
^atne width. As, however, the utilisation of the whole 
power of a plane grating necessitates the use of a 
collimating telescope of large size, the best plan seems 
10 be to construct concave gratings of very small curva- 
ture. The results of investigations of the structure of 
spectral lines with the concave gratings hiti|erto avail- 
able have been inferior to those obtained by interfer- 
<‘nce methods giving the same resolving power. But 
the latter methods are in turn subject to the drawbadc 
that the order of the spectrum for a particular con- 
stituent observed may not be identical with that of 
tite principal line of the group under investigation. * 

At the meeting of tlfe Scottish Meteorological Society 
on December 20 last, a paper was read on ground-ice 
by Dr, John /Aitken. It wms pointed out that as ice 
cannot begin to form unless the water is cooled 2° or^ 
3^^ below freezing point, any radiation elTect from the 
bottom of rivers could never start the freezing there. 
.\n experiment was described in which ice vv^, formed 
in running water by the action of radiatioa^%j|fl cold 
air. The ice so produced was in small ci^stals, or 
frazil-ice, and was found attached to the bottom fitnii 
lo obstructions in the stream, thfe same as observed 
in rivers. This icc, when massed, was of a soft, 
spongy nature, like ground-ice. Observations made 
where there is ground-ice show that the very slight 
heating of the sun’s rays soon causes it to loose its 
.'ittachment to the bottom and rise to the surf^t, It 
is shown that this Is due to the ice crystals .dipping 
whelfi the temperature is just above freezing point, arid 
adhering when it is just under'’ it. The dilTlrence' 
mea.sured on tlieitSthcrmometric scale is infinitesimal, 
though the physical results are enormous. While 
frazil-ice gives great trouble by adhering to the hecks 
of inlets at power stations, none hali been experienced 
from it adhering to me guide-blades in the turbines. 
This diff’ercryas, it is pointed out, is due tQ;vthe water 
at the inletiflroein^ on the cold side of tRc freezing 
point, while in the turbines it is just above it, owing 
to its being under greater pressure and the ice melting. 

Prof. M. Tiff^eau inform^i us that the first volum# 
of the mrrespondence of Charles Gerri^^t, th|j|t cen 
tenary 01 whose birth was cdltbrated hy.?ljie Chemical 
.Society of France in December last, wilt be published 
in a few weeks’ time. This volume will contain fifty- 
eight letters from Auguste Laurent and twenty from 
Gerhandt, between the dattts 1844 aoi, 1852. It is 
hoped that two other volumes of GerharoTs qurrespond- 
ence will appear during this year. The complete work 
will contalp five hundred letters exchanged,^ for the 
jnost part, with the chief chemists in EuropiS';^ai:'^|jiy|ca 
period^— 1837 to 1856 — which, from the point 
of chemical science, was^f the hi|[hest historical Signi- 
ficance. The publisher of the Jjj^ree volumes will be 
M. P. MaiSon, i2ol^oul. Saint-Germain, Paris, and 
the price will tie about fifteen fraiws per volume, or 
thirty-two fltancs for the set if thislmm i^ subscribed 
before the end of the present year. * 

One of the difficultly with whilh sriliway mainten- 
ance engineers have to intend is creeping Uf the 
i'.tIIs in a longitudinal dii^tion^ which necesswates 
period^ rectification of the^^sit|||)n of the rails after 
the creep has taken place. Two* papers were read on 
this subject at the ^ytitution of Civil Engineers on 
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January 8, In one of these papers Mr. H. P. Mfles 
desdribes investigations of this phenomenon made by 
him for a period of five years in this country on a line 
consisting of 850 track miles of main and branch lines, 
over which various kinds of traflic passed. In the 
other paper Mr. F. Reeves describes senve simple 
experiments he has carried out on pine, iron, and 
rubber laths by causing lo.'tded wheels to roll along 
them. He concltldes that creep is due primarily to 
deformation of tb&:iiiKii|las the wheel passes over it, and 
that the more violent the deformation, the greater will 
be the creep ; thus creep is inoyiscd by increasing the 
w’heel load, and also by diminiming the rigidity of the 
rail, either by reducing its section or by using a weaker 
material. The weight of the wheel appears to be the 
most powerful ^fktor ^ij^cting the amount of creep. 
Creep is agyntrimted by^raking, .and is greater down- 
hlBlIf thah but is by no means absent on the- 

latter. Creep is alleys with the traffic. Creep can 
be ijlkisted ..more or^ess completely by putting in 
enou]e^ nncl|p^|age bisilfesistance, and Mr. Reeves de- 
scHIk's sevt;rft!’ such rifivices, including one of his own 
design which is in um 9 h the Buenos Ayres and Pacific 
Railwa^^ Many railway structures are affected by 
creep, and their design sh^d take it into considera- 
tioh. This requires specirir emphasis in the drawing 
office. 


OUR ASTRONOMICAL COLUMN. 

The Masses of tIIe Stars. — The masses of all the 
(lou^e stars for.^ which sufficienU^ata are .available 
have recently^ bein calculated by rffef. H. N. Russell 
(Popular Astronomy, vol. xxv., p. 666). The results 
for the mean mass of a pair of stars, grouped accord- 
ing to the spectral classes of the bright compommts, 
are summarised in the following 'liable, the unit being 
the mass of the sun : — ■ 
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Thf first three groups present quite independent 
d;ita,*but the fourth, though for the most part inde-. 
pendent, includes stars of the second .and third groups. 
The giant stars of all spectral classes are thus show||. 
to be nearly e<}iial in messv as they are in brightness. 
Amon}» the dwarf.^|k 4 lN» however, where the luminosity 
falls off rapidly witn increasing redness, the mean mass 
alscf^lls off, but much’imore slowly. The masses of> 
stars thus seem to be more closely related to abso- 
^te magnitudes than to spectral types; that is, the 
tt'ig|iter,( stars are the mor# riiassive. This result is in 
accordhnee w^ Profi Russell’s view that only the 
mora massive stars can attain great luminosity in the 
cOuree of their evolution. 

TUfe Spectrum of a Canum J^naticorum. — Ij was 
discovered by Belopolsky a few years ago that certain 
lines in the spectrum of a Canum Venaticorura were 
alternately visible and ^visible, and the same observer 
found later that such tiifeBs could be arranged in two 
groups. In a lirief report in Popular Astronomy 
(vol. XXV.,, p. 656) It is stated t|^ the spectrum has 
been further invesHgated at the itt>etroit Observatory 
by Mr. C. C. Kiess, w|io has obtained sixty-seven 
. photo^^phs, and htit 4efermined the wave-lengths of 
I more than twoiliundred^faifit lines. The star is classed 
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as Ap. Belopolsky’s groups l^ave been verified and 
added to, and the lines have been respectively identified 
with those of europium and terbium. Many of the 
lines not definitely recognised as being of rvariable 
intensity have further been found to agree with the 
stronger lines of yttrium, lanthanum, gadolinium, and 
dysprosium. The peculiarities of the spectrum thus 
appear to arise from the exceptional development of 
lines belonging to rare earths. It ntay be added that 
the presence of europium lines Unt^iis spectrum was 
first detected by Mr. Baxandall, of the Solar Physics 
■Observatory, Cambridge 

The Society for Practical Astronomy. — The 
annual report of the president of this society for 1916-17 
is included in the Monthly p>l. ix., N%.2 

(1338 Madison Park, Chicago|||ll.).ll^ii^e chief purptwe 
of the society is to promote the pramcal study of as 
nomical phenomena, and to enequragn? co^b^eral 
among its members through thei-^W||‘ious observing sec- 
tions which have been organisg^T^ A s^p^oh f<^ the 
teaching of asftronomy, under tnPBirecti^ ?bf Dri Mary 
E. Bird, appears to have beq|ji^5(^ecialfy successful. 
There is also a section for the liOTistructicM of astro- 
nomical instruments, which is directed by Prof. M. F. 
Fullan, w'ho is contributiri^ 3 b ;^luablc scries of articles 
on the construction of a Ni'wtdhian reflector, from the 
grinding and figuring of the mirror to the actual 
mounting of the telescope. > 


BUTTER SUBSTITUTES. 

T he present shoetage of fats, especially butter, gives 
a particular iiftwcstto two paperlfpuj^lished by the 
Society of Chemical Industry. The first, printed in the 
.Journal for October 31 last, is by Dr. A. Lauder and 
Mr. T. W. Fagan, who experimented on the utilisa- 
tion of fatty acids for feeding purposes. I'he large in- 
crease in glycerol manufacture for explosives has re- 
.sulti^ in the production hf a quantity of fatty acids 
much in excess of what can ordinarily be utilised, 
iyccording to the view now held 6f the digestion of fat 
in the animal organism, there dcK?s not seem to Be 
any physiological reason why ^ should not assimilate' 
free fatty acids. In the authors’ experiments ■ ten 
young pigs (about seven wtx'ks old) were fed, the first 
five on a mixture of rrfaize meal and sharps, the re- 
maining five on a smaller ration of the meal and sharps 
mixture, together with a small quantity of the fatty 
acids from coconut oil. About 5 oz. of the Ifatty 
acids rOplaccd i lb. of the meals. In addition to the 
a||pve rations, a certain quantity of cabbage was given 
to the pigs. The results sihowed that the increases, in 
the live .weights of the two pigs when the 

experiment had lasted for seven we^s were practic- 
ally idcnticafl The conclusion 4 s drawn thrft the 4 i>tty 
acids were assimilat^, and that they replaced about 1 
two and a half times their weight of carbohydrate. ▼ 
The second paper, publishtld in the issue of Decem- 
ber 15, by Mr. W. Clayton, deals with ‘J.Modehri Mar- 
garine Technology.” TTie first butter. Mfibftitute was 
prepared at the time of the Franco-Prus|aan "Waff by 
M^ge-Mouri6s, who digested animal fat with so^|Mm 
carbonate solution in presence of pepsin (from pig 
or sheep stomach), the product being afterwards 
churned with 10 per cent, of ,cow’s milk and water 
containing macerated cow’s li^er. Ip modern mar- 
garine manufacture the fAt 'Is no ^figer .artificially 
digested with pepsingnwhilst animal lat is more and 
more being replaced vegetable oils (cocodut, palm- 
kernel, cotton-seed, arachis, sqja-bean, sesame, kapok, 
maize, and wheat), and by h^de^d ot hydrogenated 
oil. It has been established ^ smaij^^uan- 
jtity of nickel which remains in the' h^rogefia^ed oil 
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I is quite harmless. In the preparation of margarine 
j milk is used for two primary reasons ; first for flavour- 
ing purposes, and secondly as an emulsifying agent. 
The milk is pasteurised by heating at 82° C. for a few 
minutes (a possible improvement would be to sterilise 
it by means of ultraAriolet light or a high-tension 
j alternating current), cooled to 10° C., and delivered 
into souring tanks. In the latter it is inoculated with 
j lactic acid bacilli and the temperature then raised to 
the point favourable to lactic fermentation. When 
the fermentation has proceeded so far that the acidity 
causes a rapid precipitation of curd the milk is again 
cooled to inhibiting temperature. The mixture 

of vegetable and animal fats and oils is melted, 
..strained, and brought to a suitable temperature (best 
25° C.-35° C.). It is then run into a churn containing 
the prepared milk (the milk is sometimes added to the 
oil, but then emulsification is not so good), and the 
jmixture emulsjfied by the action of revolving baffle- 
plates. The# emulsion (jf allowed to flow bn to a 
.slanting, shoot, where Tt meets a spray of ice-cold 
water. This causes immediate solidification and a 
breaking up of the mass into yellow granulpjs. These 
granules, after;, draining, are kept at a constant tem- 
perature in a maturing room, where the bacteria intro- 
duced bv the milk can develop. Maturing takes 
longest jjii the case of the best animal margarines 
When^j&ajature the product is kneaded to form a 
coherent Ibdtter-like mass and to expel the excess of 
moisture, and then passes to the blending department, 
where it Is prepared for sale. Boric acid (not exceed- 
O'S P®** cent.) is generally added as a preservative. 
Lactic femi.entation imparts to the milk a pleasant acid 
taste, but does not give it the* true butter flavour. 
Mucl>,resear(||) will be necessary before margarine can 
be with a t.a*te like that of butter. 

?• 

SEArRKNS OF' TJJE ^OGA ” 
E^PEDITION.^ 

•'T^HE Pennatulace^ o 0 the Siboga expiedition — the 
richest collection of sea-pllns made by a single 
expeditionj^^mprisc about 550 speci^ns, which 
Prof. Hicffton- has referred to seventeeiip^enera and 
forty-five species (seventeen new). *Having at his dis- 
posal this wealth of material, and other ^ecimens in 
his own collection and in that of University of 
Manchester, Prof. Hick.spn has taken^the" opportunity 
of muiking a ‘.(borough survey and revlsior^of 
order. .Jje 4f||ards the order as consisting of only a 
few woN^artcra'^generic groups, and considers that 
new generic names ^hould not be introduced without 
very strong reason, new generic name is proposed 
in this memoi|||kand several recently described '|^nera 
have beeq#>metmd in older ones. Prof. Hick.son care- 
fully defides the descriptive terms employed in his 
tnemdlr in the hope that henceforward there may be 
a i^freater nfieasure o(^ uniformity in the terminology; 
oer!tiiii|y . he has set a migh standard of precision-, .in 
the Systematic descHirtions. / • 

In tile course of :|bteresting speculations 'on the 
hypothetical ancestor "^nd the eyflution oir sea-pens, 
Prof. Hickson s^s he is inclined to believe that 
Cavernularia is idprer the ancestral forirnhwhich he 
suggests WM a <^||norphic Alcyonacean.,tsimiIar in b^Id 
to Sarcophftum trochiforme-^than Lituaria, which 
Prof. Ktikenthll foflbMi^ed to b<^ the ntost primitive 

^ Peittratulacea were.^btaiifcll by the expedition from 
sixty-five of the 322 i^IectHlg 8tath>ns, and thb, hames 

* ** The PennatuIXCM of thkSifiofa Expedition, with a Cener.il .Svrvey of 
the Order." By frof. S. J. Hiclcmm. Pjt x+ads-fpintes x-fi chiirt. 
(Leyden : E. J. Brill, 1916.)* Price fralll^ 
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of the species are printed on a large chart adjacent to charge through a short drowned pipe. The apparatus 
tlie stations at which they were collected. Prof. Hick- is described, and the co^cients of discharge for a six- 

directs attention to the rich harvest of sea-pens inch short pipe without mouthpieces at either end, and 

* * - — . - - - with the^^let projecting and not projecting inwards 

respectivm tt as well as for different combinations of 
mouthpietKs at inlet and outlet, are given. A biblio- 
graphy of the subject is attached to the paper*. 


AST RONOMICAX) CONSEQUENCES OF THE 
ELECTRICAia THEORY OF MATTERA 

/^ERTAIN complications have recently been intro- 
duced into theoretical physics or physical philo- 


gathered around Amboyna, the Banda and Kei Islands, 
and off the south coast of Timor and Flores, and 
concludes that the Malayan regiM is the headquarters 
oi tlic genera Pteroeides and Vii^ularia. He remarks 
I hat, although there is not sufficient information in 
regard to other genera to justify a similar conclusion, 
the facts as they stand are in accordance with the 
vi('w that the Malay Archipelago is, or has been, a 
distributing centre of the Pennatulacea of the world. 

Of special interest from the point of view of geo- 
graphical distribution is the occurrence of the fol- 
'owing, all deep-sea forms : Chunella gracillimci, sophy which, though not of immediate application to 
[)reviou$ly known from the east coast of Africa; the ^eni||Beering, st||||^^ have an interest for all educaj|ipd 
genus Gyrophyllum, hitherto recorded only from the | peo^e. . ^ 

North Atlantic; and five species of Umbellula. • dfiKtsiTO of relativity is based essentiajly on two 

Anatomical and histological investigations have been ne^ltive experiments. One of these was conducted by 

made on a number of interesting points, e.g. (i) the me aj; Liverpool, and^s fully recorded in the Philo- 

ciliated radial canals, found throughout the rachis of sophitlil Transactions q 1 the Royal Socicty,/.for 1893 and 

Virgularia, which Prof. Hickk)n suggests are con- 1894. The outcome p;^me experiment is to show that 

corned wiffi the flow of water into^and distension of the velocity of light iaiBot affected in the B^ighbour- 

the colonjiif (ii) the large mesoz^ids of Pennatula hood of ri^dly m^il% matter; thus, in language 

mtirrayi, the structure of which ^indicates that, thpy appropriate to aether, implying that the.,^ther is sa- 

bring about rapid expulsion Wjater from thiS^^'priB- tionary in space and canrypt be carried along by moving 

r 


cipal canals ; fiii) the brown (xliated tubes., of ' tKte 
species ; and (iv) the gonmJs*y-all the species 
proved to be dioecious an4 oviparous. i 

Useful keys are given to the families, geff^tra, and 
species, and the memoir is illustrated by ten plains 
and forty-five text-figures. p '!•, 

Prof. Hickson is to be warmly congratulated bn tliB 
completion of this important memoir, which^II chafllc- . 
terised throughout by great care and sound judgment.^ 

— _ £ — - 0 —, 

EXPERIMENTAL HYDRAULICS A , 

T he small artiount of evidence, which many 
engineers We willing to aCpept as satisfactory 
proof of some principle or empiricism used in con- 
nection with their designing, is sometimes surprising^ 
to those who combine, with||tengmeering experience, 
knowledge of the monp-refined^nd rigid methods or 
scientific inquiry. Perhaps there is no more striking 
cvideitpe of ^s than in connection with the formulae 
used by engine<?rs, • irt* perfect faith, to determine the 
flow of water over weirs and through jorifices and 
nozzles. 

\^ry frequently in experimental work there is>a 
want .of precision in the results, owing to la^k of 
appreciation of what might be call<^.^e|pe|^stenc^ 
of hydraulic ^disturbance. In our i||||ilMnlral||bleges 
apparatus which is supposed to ^rhpare thetoSs of 
head in certain leng^ths of pipes offdifferent form, and 


matter; that there is fib viscous or frictional drag 
between ma|ter and aether. The other and more 
famous experiment is that of Michelson and Morley, 
Which proves that the time of a light-journey to an<L 
fro between points fixed to the earth is not affected by 
azimuth ; which therefore appears to imply that the 
earth is not moving freely through the aether, as the 
first ^periment r^^quires, but that thp adjacent aether is 
stagnant with" respect to the earthy's surface, as if a 
layer of .som* thickness were fully carried along with, 
the earth in its motion through space. 

(I must here say that this is a conclusion which,, 
if admitted, would inyolye many difficulties, and would 
complicate the relation bet^en aether and matter 
■‘amazingly.) 

The two expeAments are thus contradictory, sug^ 
gesfing that thd wording of the conclusion in ter: 
idf aether niay be wrongs and inasmuch as all experiS 
ments on the aether so far given negative results 

except when there was some movement of matter rela- 
tive to ftiatter, a doctrine of relativity has arisen which 
begins by postulating that such experiments always 
will give negative results, that the properties of an 
aether can never be ascertained, that things go on as 
if space were emptj^that movement of matter has no 
meaning exc^t" wim refej-^ce to other matter, and 
hence that in all pfobabilftw aether does not exist# 
I ought perhaps ro makb u ^ear that I myself do not 
hold this doctrine on that subject I have e:^ressed 
— ition in my British Associatipn address. 


certain meakires someth but ndt Jhat which the ^ a - s ^ • . 

design^ intended, is not infrequently u^ by^tudents. 6? Messrs. Dent and Sons unier the title 


It is to be regretted that so little attmtioB^'has been* 
paid in this country to precise experijheatal hydraulics;^ 
but bqi^ause’of that we are so m^hjinW^ore ihq^tedg^o 
those' workci^s who, in France ^na the Un|l^ ^States, 
havl added to oUr experim€nt|l^ knowIe<%e «;^this 
important^subjeMI. t , 

'fhe modern universities of fKe United States are 
issuing from their experimental stations many interest- 
ing Bulletins describing the resufis of. special re- 
searches, and Bulletin 96 of the litoiver^ty of Illi- 
nois, though not by any> means amDitiout, is yet of 
sufficient impttrtance^tcT rO<%ive a'^j#ia$idg notice in the 


Contimiky.’ 

How tTO velocity of light, which is an undeniable 
iand metrical fact, can . thus be understood or sys- 
tematlj^, w|thout a medium possessed of definite 
plwsical^r*' Hues, seems to conservative physicists a 
sdo^anml culty at the outset. Nevertheless, they 
are tvilling to adfni^ that questions directly addressed 
to the aether have always received negative repll^ : 
always except once — the measurement of the finite aihd 
definite velocity of HdhL both in free space and iff 
transparent matter. Bdyond this, the three salient 
optical phenomena — viz.'^ the# BVadley aberration, the 


columns of FTaturk. It wscribfes experiments on the convection, and the^.Domler change of fre- 

effect ef felng mouthpieep of different shapes dimb dls- quenby— a« Involve motion of matter relative to matter. 

> of Mouthtila^ on thto of Waur through a* f^h- ' ‘ ^ ^ 

merged Snort, Pipe." By r. BiT Seely. BUfctln No. 96. (University of 
Il’inoU.) 


NO. 2516, 


1 Abridgment of a lecture deHveretl to the student-members of ffllS Inttitu* 
^Iptrical EnginecVl'on^# 23, 1917, by Sir Oliver Lodges!* 
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To jy[et <'ither aberration or Dopier effect the receiver and is proportional to its potential energy. The tH)ten 
must move relatively to the sotirce; to get the Fizeau tial he/Ku; theenergy is half the ebarge'xthe potential- 
drift there must be a material medium transmitting the set the expression for the inertia may be written as 
respect tlite static energy of the charge multiplied by 4 /'ic~\ 


light, and that medium must be in motion w 
to both source and receiver. 

We mugt admit, however, that if the aetll^Ts to be 
sustained as a reality, some way out of the^ contradic- 
tion of the two experiments first cited must be found. 
Such a way out was suggested by p. P. FitzGerald, and 
shortly afterwards independently b^! ^rof. H. A. I.orentz 


where c is the velocity of light. Hence the obvious 
.smallness of the resul|ll* 

Some lime later, viz. in 1887, Mr. Oliver Heavi- 
side calculated that this electric inertia was not pre- 
cisely constant, but must be a function of speed, and 
gave an expression for it at any velocity, incidentrdlv 


It consists in supposing that the ’%hape of bodies is showing that it tended asymptotically to an infinite 
slightly dependent on their motion, so that a .sphere value at the velocity of light. 

moving through the lether in the direction of its poISi* Then Sir Jo.seph Larmor showed that the FitzGerald- 
axis bc'comes an oblate spheroid with a contracted axis, Lorentz contraction corresponds with this extra inertia, 
ora slightly swollen equator, or both. ^Such a chanr ‘ ‘ ‘ ----- 

“>i|Rc 


of shape, if applicable to all matter^iPlout exce, 
would be, ordinarily speaking, iSi^iscqye rabl e, hut 
would account for the negative result of tlte'*!<llchellbn 
experiment without any appe^ to the’" principle of 
relativity or any abandonment m the tether of space,; 


a chaise by an increased concentration of the electric lines of 
^xcepfeeri, force to the equator of a moving sphere, when by 


reason^ of motion it tK'comes deformed into an oblate 
spheroid. 

.All this, however interesting, seemed rather academic 


for the to-ariid-fro journey along the line of motion and without probable realisation in practice, until in 
could then be considered shortened by the requisite i8t)9 Sir J. J. Thomson isolated the unit electric ch.irge 

amount, SlS that the time t.akPi by light to travel in — . r . .. 

what for brevity we may call the axim direction 
(nothing to db with the axis of the earth) need be no 
longer than that taken to trqui^ equatorially, in spite 
of its having to go in one case against apd with the 
stream, and in the other case across it. 


and discovered that it could exist apart frqni m.'itter, 
and was of qxcessivply minute buUc even when com- 
pared w|th a single ||.tom. 

Xhe apparently insigniilcant expression, 2jue“/3o, now 
cai^ into prominence, for the small size of an itlec- 
troh wooW mean <-x«‘Ssive tonarntration of the line 


wowd 

Thus with tlPis .special hypothesis the Michclson- close to^&e* centre of force, Jlind therefore a perceptible 
Morlcy observation would be justified, even though the amount of inertia, even though the charge it.self were 
aether were streaming at full speed past the earth, no srriall. The ineriia of electrons was actually measured 
part of it being c.-irried along witti that body, entirely by ingerklou&va^mum experiments. 

in accordance with the first experiment above cited* lljhe i^Wua of light-emitting particles was also 
This would have the incidental advantage of rendering |%neasurablr, by aid of the Zeeman effect, and was found 
the theorv of Bradlevan aberration quit% simple and to be the Mme; and many other measun-ments of 


straightforward, and it w'ould'^help us to begin to 
understand the relationship between aether and matter. 

The amount of longitudinal contraction necessary is 
very small ; the two-hundred^milHonlh part of the 
releiyant dimension wouldlsufficc, a fraction correspond- 
ing with only 2^ inches in the diaiTneter*of the earth; and 
Lorentz showed that on the elecfrical theory of matter 
such a contraction 


electfjc mass were made and found consistent. 

Larer, as we know, the speed of extra quick-moving 
electrons was measured, and their predicted extra 
inertia at high speed was verified and found to be 
correctly accounted for by electrical ^theory, on the 
assumption that their whole mass was electrical.^ 
rffence the speculation became reasonable that pos- 


action wa.s quantitatively to be expected,* ribly there was no iiilltia in existence other than 
// 7^'*^ ^ . Wctric inertia, an^ Inat the electromagnetic Abeno- 

viz. an amount j- menon with- which we had been familiar eve* since 

Faradav ;ihd Maxwell, and had known for a long time 
The Electrical Theory of Matter. self-induciioh, was truly the basis of all inertia, and 

The electrical theory of matter took its rise about might be held to account for, and partly to explain, the 
1881 in .some brilliant work of Sir J. J. Thomson, who most fundamental property of matter, 
showed that an electrical charge conferred on the body ^ ^ 

possessing it a slight extra incma in excess of its Thereupon arose various semi-astronomical specula- 
WtKnary mass. « ions th^^ture or structure of an atom, the most 

^The electric inertia thus gainfd by ^ sphere of radius probaWlfef WW# at the present day assupies a central 
rt charged with quantity e was ' < «; positively charged jiucleus, of possibly complicated 

3 , structure, surroundro by an equaU opposite group of 

"f - h ^ » negative elect^^ns revolving with intense rapjditv in 

3 ^* • regular oi^its and subject to various known kmds of 

though this, when interpreted in micrograni!|, seemed ^erturbatlNAi, me number of electrons per atom in anv 
hopelessly too small for any po.ssibility of observatioi?i. yiven ipgjance befeg determined by the numwical po&i- 
The extra, or electrical, inertia was due to mag- 
netic field excited by the motion of the oteirge, aS^ was 
of the nature of self-induction ; it nacte<|pagai0|t 
acceleration or any change of velocity qmte in accoira- 
anoe with Lenz’s law. TTve magititude of this inertia 
■depends on the concentration of the lines of force, or, 
as we may express it, on the potential of the charge, 

2 In my Dritlsh AtMuiciation aHdrew ^gContinui'y " 1 indicate a preference 
for A slightly modified chant^e of this kina (see pp. 58 and iii), whereby the 
volume4)f a moving .spherical unit repnains unchanged, the polnr axis sht>rtening 

t while the two equatorial axes, 7. r. those perpe||||||gular; to the 

tnotioB, liiigthen <^oes all that is nece.ssary, and evades 

some difficulties, ft is, on the whdie, stifeal^d by some ex||rttnent$ of 
4 iucherer. 

NO. 25 1 VOL. 100] 


ti#n subkt^dein the chemical series of elements, 

Assitmth|[, then, tlife#the familiar mechanical mertia 
of dUrm^^TOr is whpljly electrical, we may summarise 
reiiiJf^ by saying thai when stationfp^y in^he aether 
’ts mass is the sum of terms like 

m.=2fte*/3a, 

but that when ijpoving with velocity v, bearing a oer- 

3 For exainple, a sphere 40 centimctresin diameter, charged to a potential 
of, say, 300,000 volts, wroold:have an dj^fostafic energyi|pf ten million erg.s, 

and an electrical inertia, or extra mass die to its charge, of I ^ ' x 10 

-# 9x10^ ^ ^ 

as given, 
or in my 

book on Electrons," p« 134* 
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lain ratio to the velocity of light c, each of these terms with a comi)onent of the solar drift, while at other 


becomes 

=/«„sec^#, 

A hi re sin represents * the ratva vjc. 

Astronomical AppUcaiions. 

Since inertia is a function of speed, it becomes a 
question whetWfer some astronomical perturbations may 
not thus be produced and accounted lor. '^his problem 
I attacked in the Philosophical Magazine for August, 
i()i7. It is true that the motion of planets is slow 
rompared with the speed of light, but it is immensely 
qiiii'ker than that of cannon-balls or of any artificial 
movement that we can cause on earth. Moreover, the 
effects, if any, may perhaps turn out to be cumulative, 
and it is well known that the |K)sition of planets has 
now been observed for some centuries with prodigjpus 
;iccuracy. 

The quicljest moving planet is Mercury, and since it 
makes four journeys round the sun every year, there ^ 
is some reasonable chance of perceptible accumulation 
of small effects in a moderate time. Now there is 
known to be an interesting historical outstanding dis- 
crepancy in the motion of Mercury which the theory of j 
gfa’tHtation fails to explain. 

The orbit of any planet or satellite subject to a. per- 
turbing cause, such as the attraction of a third body, 
was shown by Newton to rotate in its own plane, the i 
position of its perihelion changing slightly at each revo- 
lution. In most cas<*s gravitation can account for the j 
whole of this progress of perihelion ; but the orbit of M«r- ; 
curyhad been by careful measurement proved to revolve > 
some forty or, more carefully estimated^ forty-three 
seconds of arc per century more than could be accounted 
for by any known gravitative perturbation. It is not 
much, but it is recKoned unmistakable — no one ques- 
tions the fact— and many attempts have been made to 
explain it. 

l.overrier invented an intra-mercurial planet, Vulcan, 

!i) uccDunt for this progress of the perihelion of Mer- 
cury's orbit; but no such irndginary planet has ever 
Imhmi .sijen. Other astronomers have surmised that the 
law o^gravitation might be slightly inaccurate; or, 
ag.iin, that the force of gravity travelled at a finite 
spied. Recently Einstein has applied the theory of 
relativity to the problem, and by extremely complex 
reasoning has arrived at the r<X}uired result. 

It .remains to see whether wdthout any of those 
efforts. the straightforward and simple electrical theory 
of matter cannot account for the observed progrflgsion. 

Hitherto the attempt has been made , to tam^^ with 
the force acting on the planet ; we now leave the fo<fcc 
•done and tamper with the plant’s inertia, as in- 
orcasecl^by its motion through the aether, and varied 
by any variations in that motion. 

The whole solar .system is known to be travelling , 
among the stars; and sometimes thedfiiiotion of a. planet j 
os it revolVfes round tho sun will agree in direction i 

When velocitv is constant, as it is diirinp: or centripetal ac- ; 

cfleratiuii, ilie effective or transver.He inertia is $iniplD|r//o being greater j 

the slow speed or rest inertia in the inverse ratio stated I 

above ; but when velocity is increasing or decreasing by reason of a longi- ; 
tutlinal force, we can write the conditions thus : 

t/-csin/J 

tftxf — tan /3 

and 

at at 

sec* 

that high-speed longitudinal jpertia is f$t^ isec** /s, and is greater than .|he 
'^low speed or rest inertia in tho^iijiilio sec*’ /9. or, what is the same things 

ftnd is also, curioualyi greater than theetansverig^ inertia at the same speed, 
the ratio sec^jB. ♦ 
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times — i.e. in the other half of its orbit — the planet’s 
orbital nation and a comixmcnt of the solar drift will 
be in oppj^ite directions. Thus the absolute or re- 
sultant S(^d of the plajict through the ajther will 
vary, and^ence, on the electrical theory of matter,, 
its effective inertia will vary t(X>. 
j It remains only to calculate what the effect of this 
varying inertia will be, given any reasonable value for 
th<* sun’s tru<! motion through the iether of space. 

The resultant s|)ced of the planet is to bo reckoned as 

+ V* + 27 ;V cos 0 ), 

where ^ is the .angle iTiade by its motion v, at any 
in^nt, with the solar drift. This last has a com- 
ponent $ in the pl^e of the orbit, such that cos0 = 
co#Acos6', 6 being the longitude and A the latitude 
of the sun’s true way refcTred to the direction of the 
orbital motion v. So, expressing mass as a function 
of velocity in the ordinary equation of particle dy- 
namics for any central force, 

F> 

f ^ /iV 

where u is written for \/r in ordinary polar co-ordin- 
ates, the mass will depetid on phase, and will be founds 
to contain » factor i+cosfl. 

Introducing this factor due to varying inertia into 
the above differential equation, I found it to take .'i- 
form familiar to electricians, viz. : 

.r+ KX + fiiv — K cos 

or, rather, a special case of this, with k = o and n = p. 
In other words, it rej)r{‘sents the case when free and 
forced vibrations are of exactly the same period, and 
undamped ; it is the equation of perfect resonance. 
'I'he solution accordingly shows a steadily increasing 
amplitude, without limit, as time goes on, 

E 

X — ■ ■ t . sin nl. 

2ft 

In the same way the astronomical jiroblem exhibits 
I accumulation or resonance as regards progress of peri- 
! helion, the jx^rturbation being essentially synchronous 
' with the phases of orbital revolution ; and accordingly 
i after the lapsti of, say, a century, the minute perlurba- 
; tion due to fluctuating inertia, even though so small 
as one-tenth of a second per revolution, may have 
■ accumulated in the course of a century to the still small, 

. hut Very perceptible, value of forty-three seconds of arc. 

‘ Moreover, the kind of perturbation caused by fluctuat- 
ing inertia, as expressed by the equation worked out in 
! the August, 1917, PhjI. Mag., turns out to be exactly the 
kind of perturbation required, viz. a revolution of the 
orbit in its own plane; and it will be of the right value 
! provided thO true or real solar drift has component 
equal to tw'ice the earth ’.s orbital velocity in a direction 
parallel to the minor axis of the planet’s orbit.^ 

The progress of perihelion of a planet’s orbit, after 
' n revolutions, comes out, according to this simple 
theory, 

H -f, . vrftvV cos 4 > 

ec- 

where v is the average speed of the planet, and e 
the small eccentricity of its- orbit ; the unknown solar 
drift is V, in a direction making an angle ♦ with the 
minor axis of the orbit ; and c is the velocity of light. 

Assuming a drift of the above value, such as is re- 
quired f^ Mercury, I proceeded to try its effect on 
Mars, anidivus is shown in the August Phil. Mag., found 
that it caused Mars’s perihelion to revolve^ -seven 
seconds arc per century; which, I learn, is con- 
sidered ^ astronomers to be the outstanding dis- 
crepancy lor Mars. 
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Prof. Kddington, however, in succeeding issues of 
tlu- Vh\l. Mag. (September and October, 1917), has now 
applied my theory to the Earth and Venus, and shown 
that according to it either their orbits mus^evolve, or 
their eccentricities must be affected, to an Stent small 
indeed, but greater than te astronomicall)^alIowable. 
■Also that there will be unpermissible variations of 
eccentricity for Mercury and Mars. Hence the whole 
matter is sub jtidice, and the last word has not been 
spoken . 

Conclusion. 

Finally, it is necessary to say that this astronomical 
application of the electrical theory of matter — at any 
rate as given here — assumes that the extra or spurious 
inertia due to motion is not subject to gravity. If it 
is a portion of the true mass, and as much subject to 
gravitational pull as all the rest of the inertia, then 
it would .seem that there should be no perturbation at 
all,® for weight and mass will be still accurately pro- 
portional. " 

But certain analogies suggest to me that in all prob- 
ability the part of inertia dependent on motion is due 
to aethereal reaction and is not likely to add to the 
body’s weight. 

Until we have some theory; as to the nature of 
gravity we cannot definitelv pronounce on such a pwint, 
though meanwhile the success or otherwise of the 
above astronomical application may tend to bear some 
testimony on this very ixiint. If the calculated perturba- 
tion does not exist, it may mean either that the inertia 
of matter does not vary with speed as electrical theory 
predicts, or else that every kind of inertia, however 
caused, is fully subject to gravity, which in it.self would 
be a momentous conclusion. In that ca.se (I may say 
incidentally) the deflection of a ray of starlight grazing 
the sun or other large body is doci<ledly to be exiwcted, 
the deflection being probably 2gR/c-; where the g and 
R are solar. 

We must, however, anticipate that if the ultimate 
•conclu.sion does turn out negative, and if, taking all the 
planets into consideration, no such set of perturbations 
as is here foreshadowed can be really allowed, it will be 
■claimed as one more negative answer returned by the 
iethcr. .\nd we must regretfully admit that every 
negative answer tends (at least temporarily) to 
strengthen the apparently growing faith in that com- 
plex an«l perturbing view of the relation between space 
and time and matter which is known as the Principle 
•of Relafivitv. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Two Theresa Seessel research fellowships, to pro- 
mote original research in biological studies, are offered 
in competition by Yale University. The fellowships 
are open to men or women, and each is of the value 
of 200I. Applications, accompanied by letters of recom- 
mendation, reprints of scientific publications, and a 
statement of the particular problem which the candi- 
date is prepared to investigate,* should reach the Dean 
of the Graduate School, New Haven, Conn., U.S.A., 
before April i next. 

Tim City Council f)f Rome has nominated a com- 
mittee for the formation in Rome of an “ Elementary 
School of Industrial Chemistry,” with the view of 
‘‘improving existing education on the .subject and to 
arrange for ne\v courses of instruction in tH|i modern 
industry, which may have a great future in bur city.” 
The committee, according to L’Economista d’ltalia 

® I liAvc since seen reason to modify this at fir^t .sijrht obviotlii'hpititdnv and 
have more to say on this subject ; probably in the Philosophical Magazine 
for February, 1918. 
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for January i, has already commenced work, and hopes 
wbe able to conclude its deliberations during Janujiry, 
so that dt the end of .the present school yea.' 
the school can begin its courses and take part bt once 
in the professional culture of the Rome working classes 
and preparations for the after-war campaign in the 
city. 

, The annual meeting of the Mathematic;d -Associa- 
ciation was held on January 9 and In his presi- 
dential addwiss on ‘‘.Mathematics and Individuality,' 
Prof. T. P. Nunn maintained that tht; development of 
individuality is the only natural and reasonable ideal 
in education. He pleaded for much greater freedom 
for boys and girls in choosing both the distribution of 
their time and the linc.s along which their energies 
should be directed. The function of the teacher should 
be to ‘‘stand by,” giving help in the form of guidance 
and* advice, and, where necessary, teaching. This 
teaching .should be partly collective as now, but to a 
large extent it should be given to individuals, or at 
least to small groups of pupils. In this way boys and 
girls, free to follow their own bent and to give scope to 
their natural impulses towards knowledge, would not 
only find much greater vividness and reality in their 
school work, but each of them would |^l6o 
be prepared to make later that unique COTtri- 
bution which he alone can make to the varie- 
gated whole of human life. Such freedom to 
each to make the best of his life in his own way 
is the source of all higher goods; education can accept 
no lower,. and can find no higher, aim. In a newly 
constituted “advanced section” Dr. W. P. Milne read 
a paper on “The Graphical Treatment of Power 
Series.” He urged, in teaching higher algebra, both 
the use of graphical and intuitional methods and the 
application of the calculus. Principal Hatton raised the 
question of the omission of mathematics from Section 
A of the new scheme for Class I. of the Civil Service 
Examination. .After some discussion it was agro»'d 
to a.sk the Commissioners to add the words “and 
mathematics” to the title of subject 4 (“The general 
principles, methods, and applic.-ifions of scienccC’) and 
to double the number of marks assigned to talt sub- 
ject. 

.A RECENT issue of the Educational Supplement of 
the Times included a translation of an article pub- 
lished in the Berlin Lokalanzcigcr describing how 
the German working classes in particular woujd be 
reduced to a wretched condition if Germany were to 
lose war, or even if it were to be obliged to con- 
clude a peace of renunciation. That, the article urges, 
ismot only applicable to the economic position of the 
German working classes, it may also be said to the 
same extent of the intellectual development of thi> 
masses of the people. That they will be the most 
severely affected if Germany is obliged to bear alone' 
the burdens of Wlir will clearly .appear from a retro- 
spect of what Grbrmany has achieved until now in 
regard to popular education. The total financial needs 
of the German States amounted in iqio, apart from 
the expenses on behalf of the ‘Imperial Army and the 
Navy, to about 150,000,000!.; 13-8 per cent, of this was 
expended for science and instruction, 8-9 per cent, on 
schools alone, and, 7-1 per cent, on the people’s schools. 
In 101 1 the German States and municipalities raised 
together nearly 44,006,000!. for the schools, of which 
33,500,000!. was for the benefit of the people’s schools 
alone. That means, the article states, that in GernVany 
per head of the population was expended, in 

England 8s., and in France 7s. “If in Germany until 
now more than^ 50,000,000!. was spent yearly exclu- 
siwlv for educational purposes, the question arises, 

j the German writer continues, if these achievements 

• . - .'t 
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in future will be possible in the event of a peace of 
renunciation. Anyone able to make a cool cakulatipn 
must answer promptly in the negative. Certainly even 
in that case we should not collapse if we had to bear 
our war burdens alone ; but as to this one should be 
under no illusion — we should then have to economise 
everywhere for these purposes, whether we liked it or 
not, in order at least to maintain our present rate of 
development." 

Education (No. 2) Bill was introduced by Mr. Fisher 
in the House of Commons on January 14, and read a 
first time. In explaining the new measure, Mr. Fisher 
said : — " The Bill which I now introduce is substan- 
tially identical with the measure familiar to the House. 
It imposes upon the councils of counties and county 
boroughs the duty of providing for all forms of educa- 
lion. It afK)lishes exemptions from school attendance 
between five and fourteen years of age. It provides 
for further restrictions upon the industrial employment 
of children during the eleinenUary-school age, and for 
the gradual introduction of a system of compulsory day 
continuation classes for adolescents. In the new Bill, 
as in the old one, local education authorities are em- 
powered to give assistance to nursery schools, and in 
othor ways to help the physical and social welfare of 
the "children committed to their charge. Indeed, atten- 
tion to physical welfare is a special and distinctive 
note of both Bills. On the other hand, 1 have either 
omitted or amended certain of the administrative 
clauses.” Clause 5, which provided for provincial asso- 
ciations, is omitted, and provisions are embodied in 
Clause 6 which will facilitate the federation of local 
education authorities for certain purposes, which was 
the governing principle of Clause t;. Some alterations 
have been made in the clauses dealing with the attend- 
ance at continuation classes and at nursery schools, and 
also in the clause dealing with the abolition of fe<'S. 
Mr. Fisher added : — “ S. White Paper will be circu- 
lated so that hon. members may be able to see clearly 
the changes of substance introduced. I hope it will be 
recognised that the adoption of this course will facili- 
tate the expeditious discussion of the Bill in Com- 
tnitteoi^ I hope that as the result of the consultations 
and discussions which I have held with the local educa- 
tion authorities during the last few months, a large 
portion of the measure which might otherwise give rise 
to acrid debate may' be taken as substantially agreed 
upon." 

SOCIETIES AND ACADEMIES. 

London. 4 

RSntgen Society, January i.- — Capt. G. W. C. Kaye, 
president, in the chair. — Dr. W. D. Coolldge : A 
“radiator” type of X-ray tube. The anticathode con- 
sists of a block of copper faced vyith a small button of 
tungsten. This is fixdd to a thick stem of copper 
which passes out through the glass neck of the tube 
and terminates in a fin radiatotji The anticathode is 
thus kept cool and does not in consequence emit elec- 
trons, as in the case of the earlier type of Coolidge 
tube in which the whole- of . the anode speedily be- 
comes red-hot. The new tube, therefore, so completely 
rectifies current that Vhen an alternating potential is 
applied the current will only pass in one direction. — 
Dr. W. D. Coolidge and C. N. Moore : The field X-ray 
outfit of the United States Army. A petrol-electric 
unit supplies alternating current at no volts to a 
transformer arranged to give both high-tension and 
heating currents for the new radiator type of Coolidge 
tube. For simplicity of control the tube is worked at 
a constant potential of 5 in. equivalent spark-gap, and 
the current is adjusted to 5 milliamperes tor continuous 
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running of the tube or to 10 milliamperes for short 
periods. An electrically actuated control on tho throttle 
of the engine mlilntains constant output. The small 
size of the bulb, 3^ in. in diameter, enables a close- 
fitting lead-glass shield to be employed. This is made 
in two parts, and completely surrounds the tube, a 
suitable aperture permitting egress of the useful rays. 

Optical Society, January 10. — Prof. F. Cheshire, presL 
dent, in the chair. — F. E. Lamplough and Miss J. M. 
Mathews : Relative dispersion and achromatism. The 
paper contained an account of an : inquiry into the 
extent of the relation between the irrationality of dis- 
persion in glasses and the mean dispersion and dis- 
persive power. The work consisted chiefly in the re- 
duction of observations made by Lt.-Col. J. W. Gifford 
on the refractive indices of thirteen spectral lines 
for thirty glasses. The results showed the absence 
of any accurate relations. It was found that in 
general the type of dispersion of a glass is deterihined 
by its dispersive power, but with a few special glasses 
mostly requiring protection an improvement could be 
effected on the achromatism secured by ordinary glas.ses- 
of similar dispersive power. The problem of the triple 
objective was referred to. — J. Guild : A spherometer of 
precision. The chief feature of this instrument is the 
method employed for detecting the exact contact be- 
tween the micrometer screw and the surface under test. 
The micrometer terminates in a small sphere of about 
1-5 mm. diameter. A microscope with a suitable 
illuminating apparatus is mounted above, and the 
Newton’s rings surrounding the point of contact are 
observed. By watching the behaviour of the rings 
when the screw is brought up, the exact point of con- 
tact is determined. The sensitivity is about one ten- 
thousandth of a millimetre. 

Paris. 

Academy of Sciences, December 24, 1917. — M. 

Paul .Xppell in the chair. — A. Lacroix : The forms 
of the leucitic magma of the Lazial volcano. 
Fourteim , complete chemical analyses of the 
various minerals are given, and the results are 
compared with those obtained from the rocks of the 
Somma. — Y. Delage : The mesorheometer, an instru- 
ment for measuring the velocity of water currents inter- 
mediate between the surface and the sea-floor. The 
special point of the apparatus described is a contrivance 
for damping the effects due to the oscillation of the 
boat. — G. A. Boulenger : The marine origin of the 
genus Salmo. .\ reply to some objections of Louis 
Roule. — M. G. Friedel was elected a correspondant for 
the section of mineralogy in the place of the late M. 
Vasseur. — G. H. Hardy and J. E. Llttlewood : The con- 
vergence of Fourier’s series and Taylor’s series.— M. 
GulHet ; Measurement of the intensity of the field of 
gravity. Galileo’s pendulum and Newton’s tube. 
Some advantages are claimed for Newton’s tul>e over 
the pendulum, and details are given of the best 
construction ' of the former apparatus. — Mme. E. 
Chandon : A determination with the prism astrolabe 
of the latitude of Paris Observatory. The mean of 
the determinations is 48^^*' 50' ii-zi". This compares 
with 48° 50' 1107*, the mean furnished by several in- 
struments between 1851 .and 1892, and 48*^ 50' 11*3', a 
more recent determination (18^ to 1901) with the 
meridian circle. — A. Veronnet : The law of densities 
inside a gaseous mass. A study of the density curve 
of a star considered as wholly gaseous. — ^V. Scnallers : 
The souml of cannon at a great distance. — H. Hubert : 
The use of the stereoscope for the examination of super- 
posed projections. — E. CMneveau : A relation^ between 
the refractive properties and chemical constitution of , 
fattj^ substances. — G. Fouqnd : The separation of the 
secondary amines arising from the catalytic hydro- 
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genation of aniline. The crude mixture to be s^arated 
contains cyclohexylamlne, dicyclohexylamine, cycle- 
hexylanilinc, diphenylamine, and sotile secondary pro- 
ducts, benzene, cyclohexane, and tar. A scheme is 
jJiven for the separati<Hi and isolation of the a^ve 
amines. — G. F. DoUlus ; Geological observations made 
in the nei^bourhood of Honfleur (Calvados). — L. 
Dunayer and G. Reboul : The diurnal variations of the 
wind in altitude. — C. Gessard : An erythrogenic variety 
of the pyocyanic bacillus. — M. fielin : A new method 
of general chemicotherany : oxidotherapy. A descrip- 
tion of results obtained by the injection of solutions 
of potassium permanganate in tetanus, typhoid fever, 
acute rheumatism, and other diseases. 

^ Pktrograd. 

Academy of Sdeaces, SeptemW 13, 1917.— E. K. 

Kostyleva : The forms of corrosion of topaz crystals 
from, Saj tanka (Oural). — N. N. Aielung : Contributions 
to our knowledge of die Palaearctic Blattoidea. II. : 
Supplerrtentary notes on Ectebidla duskei, Adel. — .\. P. 
Semenov-Tlan-i^anskij : Preliminary synop.sis of the 
M3rdaidae of the Russian fauna (Diptera). — V. K. 
Soldatov : New genu# of Zoarcidao — Gymnelopsis, 
n.gen., and G. ocellaUts, G. brashnikovi, ’Lycenchelis 
■armatus, nn.spp., from the Okhotsk Sea'. — N. M. 
Krylov and Ja. D. Tmmirkin : The method of W. Ritz 
for the approximate solution of problems of mathe- 
matical physics. — P. P. Lazarev ; The laws of transi- 
tory illumination of the retina in peripheral vision. — 
A. BalflaskiJ : Molecular fields .and their extent. — M. 
Kastcrin ; The inconsistency of Einstein’s principle of 
relativity. — N. V. Nasonov : The fauna of th(? Turbellaria 
of Finland. — I. N. FlHpfcv : Instructions for collecting 
free-living nematodes. — V. N. Ipatlev and V. Verchov- 
•*ki| ; The solution of zinc in hydrochloric acid under 
high pressu.-e. 


version of p-Phenyl-a-bromopropionic Add to / 3 -Phenyt>a-iuninoprofiionic 
Aad (Phenylalanine): G. .Senter, tt. D. K. Drew, and G. H. Jdaru^n. - 
Pure Piptn’idine Nitrate: Ar K. Macbeth. — 'I'hc Chemratry of SligMy 
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W. T. Spiztne. 

Koval ^gCiETV of Arts, at 4.30. — The Tata Iron and Steel Works : H. M 
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Royal Institution, at 5,30.— Studies on Liquid Films : Sir James Dewar. 

INSTITUTION OF MECHANICAL Enginrrrs, 6.--Traotion on Bad Roads 
or und : L. A. Legrixs. — Utility of Motor Tractors for Tillage I*urpos« s : 
A. Amos. 


SATUR DAYy January 19. 

RoYAla Institution, at 3.— The Chemical Action of Light : Prof. \V. T. 
Pope. 
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Aristoteuan Society, at 8.— The Categoiyof Action in Indian Philo- 
sophy and its Value for Modern Thinking ; Dr. F. W. 'i'homa.s. 

Society, at 5 . — Dtscussion : Study of a Dune Belt ; 

W. J. Harding King. 

Royal Society of Arts, at 4.3o.-«-High-temperature Proce.«;.ses and Pro- 
ducts : C. R. Darling. 


TUESDAY^ January 22. 

Royal Institu-iton, at 3 . — Palestine and Mesopotamia : Prof. Flinders 
Petrie. 

Institution of Civil Knginkers, at 5.30 . — Further Discussion : Bail- 
creep: F. Reeves. — Creep of Kails: H. P. Miles. 
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Royal Society of Arts, at 4 . 30 . — Water Power in Great Britain (with 
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J. S*. Townsend. 
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Pope. 
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THE ELEMENTS OF REFRIGERATION. 


The Elements of Refrigeration. A Text-book for 
Students, Engineers, and Warehousemen. By 
T*rof. A. M. Greene, jun. Pp. vi;i-472. (New 
^'ork : John Wileyi^id Sons, Inc. ; London : 
Chapmaa^and Hall,''^td., 1916.) Price i8s. 6d. 
net. 


' Phis book is another striking example of the 
^ thoroughness of American (LT.S.) technical 
educational methods, as shown by many excellent 
lext-books— -the scientific, the applied scientific, 
and the practical (including cost) being corribined 
in a manner quite refreshing to British engineer- 
ing students. 

The table of contents disclbscs an excellent 
arrangement of matter, viz. : (i) Physical pheno- 
mena; (2) methods of refrigeration; (3) thermo- 
dynamics of refrigerating apparatus ; (4) types of 
machines and apparatus ; (5) heat transfer, insula- 
tion, and amount of heat; (6) cold storage ; (7) ice- 
making; (8) other applications of refrigeration; 

(9) costs of insulation and operating costs ; 

(10) problems. 

We think, however, this arrangement would 
have been further improved U}' placing the thermo- 
dynamic .section just before the problems, particii- 
larly as the author is a little disconcerting in his 
detailed methods. Thus, on p. 55, we have the 
end of a number of formulae dealing with the air 
machine. The last formula is numbered (62), and 
is given as follows : — 


tables has used the excellent material on the pro- 
perties of NH3, CO2, and SOg provided by the Re- 
frigeration Research Committee of the Institution 
of Mechanical Engineers (Sir Alfred Ewing, chair- 
man). It is to be regretted, however, that he has 
not mentioned the recommendations of that com- 
mittee respecting the unit of refrigeration. 

The author states: “Refrigeration is usually 
measured in tons of ice-melting capacity jjer 
twenty-four hours. Since the latent heat of fusion 
of ice is i43’4 B.Th.U. per pound, according to 
the latest exp>eriments, this unit means the removal 
of 286,800 B.Th.U. per twenty-four hours, or 
I99‘2 B.Th.U. per minute.’* 

'Phe first of five specific recommendations of Sir 
Alfred Ewing’s committee surmounts this diffi- 
culty of the “ latest ” value by suggesting “ that 
the refrigeration produced by a refrigerating 
machine be expressed in calories per second.” 
Standard conditions of tcq|yperature are then laid 
down in thc^port, and ijie term “ rated capacity " 
is propose* the following explanation being 
given : “Tlius, a machine may be classed as hav- 
ing a rated capacity of one unit if it produces a 
refrigeration of one calory per second (say 342,860 
B.Th.U. per day) in' steady working under the 
standard conditions spi^cified. ” 

At the present moment each country takes its 
own unit, and as this country differs from the 
United States in the value of the ton (2240 lb. and 
2000 lb.), initial troubles begin. Added to this is 
the fact that “ice-making capacity” (in addition 
to “ice-melting”) is often used, while no two 
makers of refrigerating machines assume the same 
temperature differences. 

The author should have informed his readers of 


W,. - M^XTg -- T,) + -(/i- .r,r,) 

= M9XT3 - Tj) + M/'-i - /,) 

where Wc— work done in .compressor. 

The«iuthor then gives an example : — “To apply 
these formulae, it is desired to cool a room to 0°, 
with cooling water at 60° F., and the data for 
I ton of refrigeration is [.^/c] to be found. With a 
To° rise in the water, a 10® dlffi^rence between air 
and cooler and a counter-current air-coolcr, the 
temperature of the air# will be wduced to 70° F. 
The air in the refrigerator will be — 10° F.” 

In this problem the temperature differences are 
pure as.sumptions, but of the order generally em- 
ployed by the practical man in his approximations. 
It would .have been much better if the author had 
cither kept such a problem for. the last chapter, 
or taken a set of actually observed -temperatures 
and then applied them in the formula, showing — 
and accounting for — the difference in the work 
done, as given by the formula, and the actual ex- 
penditure of energy as registered by the ordinary 
practical methods. If this had been done, the 
student would not get so hopelessly mixed between 
the refinements of a thermodynamic equation and 
the everyday approximations and assumptions of 
the engineer. It would furthelr have shown the 
vaffie of comparing the ideal with the actual, 
it is interesting to note that the author in his 
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1 these differences and put them on their guard, 

I incidentally mentioning the British recommenda- 
tions. In any case, we express the hope that this 
unit — one caloric per second — will become a uni- 
versal standard. It is absurd for any standard 
or unit. to be changing with the “latest ” research 
results. 

The most disappointing point in an unusually 
good book is fo be found in the opening words 
of chap, vi., on “cold storage”: “The purpose 
of cold storage is to prevent , the development of 
life which would cause decay of living tissue ; 
it is also used to prevent the development of 
living organisms.” This statement is calculated 
to mak« our men of pure science see that it is 
time they took some interest in low-temperature 
effects and their practical application in the cold- 
storage industry. It further indicates tbfc spade- 
work necessary to link up science with the pre- 
servation of foodstuffs ; but, the gulf once bridged, 
the fi<dd of research opened out will be boundless, 
while the merchant and the engineer will be able 
to get correct fundamental ideas that will be 
of the greatest value in the development of an in- 
dustry that is 5 K:ientifically sound. 

Despite the fact that the book is based on 
American j^actice, it should prove of great value 
to students of refrigeration in this country. 

J. W*HVSS Anderson. 

’ ' ' Y . 
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NEW GUINEA AS A CENTRE FOR 
PLANT DISTRIBUTION. 

Dutch N. W. New Guinea. A Contribution to the 
Phy to geography and Flora af the Arfak Moun- 
tains, etc. By L. S. Gibbs. Pp. iv + 226. 
(London : Taylor and Francis, 1917.) Price 

125 . 6d. 

HE north-western portion of New Guinea is 
still a very little known region, owing to the' 
great difficulty of penetrating into the interior 
mountains, which rise fairly abruptly from the 
coast to a height of 5900 ft. to 7000 ft. 

The first collection''*of plants from this region 
was made by Lesson in 1824; Beccari collected 
there in 1872 and 1875; Gjellerup in 1912 made 
extensive botanical collections ; and the most re- 
cent contribution to our knowledge of the botany 
of this interesting country comes from Miss L. S. 
Gibbs, who is well kn9wn for the important work 
she has done in investigating the fi^a of Mount 
Kinabalu, Borneo, in particular. ITie object of 
her travels in New Guinea was to study the flor.a 
of the Arfak Mountains and to compare it with 
that of Kinabalu and the mountains of Malaya 
on one hand, and with the Australian flora on 
the other. The account of her hazardous journey 
and her conclusions as to the affinities of the flora 
are of great scientific interest. Owing to New 
Guinea being so little known, its importance as a 
centre for f^ant distribution has never been pro- 
perly realised. Interest has always been concen- 
trated either on Malaya or on Australia, whereas 
the results obtained by Miss Gibbs and by the 
Wollaston expedition in Dutch New Guinea go far 
to prove that New Guinea is really the focus of 
distribution for many types hitherto considered 
Polynesian or Australian. This applies to some 
extent also to Malayan types, of which the Papuan 
species appear to be not only older in type, but 
also very highly differentiated. 

The endemic mountain types of New Guinea are 
found to have a wide distribution, and the low moun- 
tain forest flora shows marked affinity with that of 
the ridge formation of Kinabalu and the Philippines. 
In the forest region such interesting coniferous 
trees as Araucaria Beccarii, Ixhocedrus arfakensis 
— the genus being new to Dutch New Guinea^ — 
several species of Podocarpus and Phyllocladus, 
and a Dacrydium are commonly met with. Some 
good photographs of the Araucaria arc reproduced. 
Six Rhododendrons, two being new species, and 
seven species of Vaccinium serve to indicate the 
northern affinities of the high mountain flora and 
its connection with that of Kinabalu. 

During her short stay on the island' Miss Gibbs 
collected 330 plants, 100 of which have proved to 
be new to science. Among genera not previously 
known from New Guinea may be cited HiWbertia, 
hithvto considered Australian and New Caledo- 
rtianT'* Centrolepis, which connects the country 
with Borneo, the Philippines, and southern 
China on one hand, and with Australia and 
New Zealand on the other; and'Patersonia, which, 

^ with the exception of southern China; shows a 
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j similar distribution, but was formerly considered 
I to be a purely Australian genus. 

I Many of the new species are figured, but it is to 
I be regretted that there are no proper references 
i to the plates, and that the map and plan are so 
inadequate. A. W. H. 

HISTOLOGY OF VEGETABLE DRUGS. 

Histology of Medicinal Pfants. By Prof. W. 
Mansfield. Pp. xi + 305. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1916.) Price 135. 6 d. net. 

D URING the last few years a considerable 
amount of attention has been given to 
the histology of medicinal plants, or perhaps more 
correctly to the histology of organised vegetable 
drugs, and the importance of the subject is be- 
coming more adequately recognised. Prof. Mans- 
field’s work is the latest addition to the text-l 30 oks 
on this section of vegetable histology, and on that 
account demands careful attention. 

The author divides his work into three parts.^ 
Part i. deals with the simple and compound 
microscope, part ii. with tissues, cells, and cell- 
contents, and part iii. with the histology of roots, 
rhizomes, etc. 

In part i. the u^ual details and illustrations of 
simple and compound microscopes are to be found, 
together with brief details on the mounting and 
preservation of slides. In part ii. various tissues, 
cells, and cell-contents are enumerated, and brief 
allusion is made.tb the differences between similar 
cells in certain ^drugs. This part is very fully 
illustrated with original drawings that have been 
carefully executed and that certainly do not err 
on the side of insufficient magnification. Part iii. 
deals in a similar way with the sections and 
powders of a very limited number of drugs. 

There is nothing in tifie arrangement or general 
treatment of the details in the.se three parts that 
calls for special remark ; it remains to be seen to 
what extent the author has been successful in 
attaining the ofa^fc^ with which the book* was 
written, and whetlwr it can be recommended as 
a “practical sciqptific course . . . for the use of 
teachers and scholars in schools and colleges.” 

Now the essence of a practical course is in- 
struction in the best methods of carrying out 
certain systematically arranged operations. It is 
much to be regretted that such instruction is not 
to be found in the book, and that there is no 
systematic course, progreswng from simple to 
more difficult operations, outlined for the student. 
Meagre details occur here and there. The index 
affords little or no assistance, and it is to be 
doubted whether the object the author has in 
view will be attained until the work has been 
entirely remodelled. Should he take this task in 
hand, he would be well advised to submit many 
of his statements to searching revision, to correct 
inaccuracies, to introduce greater precision, and 
to make himself further acquainted with relevant 
literature. As an example, the statements op 
p. 85, lines I to 20, may be critically considered : 
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^‘The presence of cork enables one to distinguish 
Spanish from Russian licorice.” It really only 
enables one to distinguish unpeeled from peeled 
root, and there are several varieties of each. “ In 
Canella alba the periderm is replaced by stone 
cell-cork.” This “cell-cork” is not cork at all, 
but phelloderm. “The cells . . . are of a typical 
cork shape, but the walls arc lignified, unequally 
thickened. ...” The walls of typical cork cells 
are very frequently lignified and often unequally 
thickened. “The inner or thicker walls are 
strongly porous.” From the illustration it w’ould 
appear that the outer walls are the thicker. “ The 
cork periderm which fissures and scales off as the 
root increases in diameter.” Canella alba bark 
is obtained from the stem and not from the root; 
the cork periderm does not scale off, but has to 
be loosened by beating. 

It is to be regretted that in its present form the 
book cannot be recommended for cither teacher 
or student. It possesses, however, some elements 
of a useful work, notably the carefully executed 
illustrations. 

OUR BOOKSHELF. 

Bedfordshire. By C. Gore Chambers. Pp. x + 195. 

(Cambridge : At the University Press, 1917.) 

Price 15 . 6 d. net. 

Though one of the smallest English counties and 
with nearly nine-tenths of its area lying in one 
river basin, Bedfordshire possesses considerable 
geographical interest. Travellers by the Midland 
Railway, which traverses its length from Luton to 
near Wellingborough, cross five geological belts 
and can recognise each in passing by characteristic 
features of contour, tree flora, agriculture, and 
building material.* In the churches, manor houses, 
and “motte and baileys” there is a wealth of 
archaeolt^ical interest. Moreover, it was in this 
■county that James Wyatt and, later, Worthington 
Smith obtained their evidence of the existence of 
Palseolithic man in Britain. 

This and much more finds adequate description j 
in Mr. Gore Chambers’s book. It follows the lines 
■of the Cambridge County Geographies, and well 
maintains the standard of that vseries. The best 
sections are those dealing with ecclesiastical archi- ! 
tecture, history, and antiquities, though, under the j 
last- 4 iamed, one looks in vain for any reference to ‘ 
the “lynches *’ of the northern escarpment of the 
Chilterns. Considering the varied flora and fauna, 
the natural history section is rather disappointing i 
and needs revision. Under “Industries” a good 
historical account is gfiven of the straw-hat manu- 
facture. 

Though the author did not live to see its publi- 
cation, the book has been well edited and illus- 
trated. “Father” for “fat-hen,” as a local name 
for goosefoot, is the only misprint noticed. As a 
record it brings us down to 1914. Since then 
geographical change has been rapid. The gale 
of March, 1916, swept away the great walnut 
orchard noted on p. 55. The war is bringing 
changes far more profound : new industries into 
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country places, steam cultivators into'^ thd^rass- 
lands, sawmills into the woods. A new era has 
begun, and it is all to the good that the book gives 
us a faithful picture of the county at the close of 
I an era which has passed away. T. S. D. 

The Pupil's Class-book of Geography : Scotland ; 

Asia, with special reference to India. Each 

by Ed. J. S. Lay. Pp. 96 and pp. 128. 

(London: Macmillan and Co., Ltd., 1917.) 

Price yd. and 8 d. respectively. 

It is no easy matter to present geographical prin- 
i ciples in a way that can rejidily be grasped by 
I the averiige child of nine or ten years of age, but 
i Mr. Lay has been fairly successful in his attempt, 

, apart from a few lapses into the old-time 
memorising of place-names. The volumes are 
^ intended for study by the children themselves. 

I With (his end in view, they contain numerous 
j questions, all of which cao be answered from the 
text and the maps, and simple exercises in map- 
and diagram-drawing. Each book contains 
many diagrams and black-and-white maps, most 
I of which are excellent, so that it is complete in 
! itself and does not entail the use of an atlas. 

; In the two volumes named above the author has 
lx:en more successful in that dealing with Scot- 
land. Asia is a more difficult task, and as half 
the volume is devoted to the Indian Empire the 
sense of proportion is lost — a serious defect in all 
geographical study. Climate is treated simply in 
• accordance with the general plan : in Scotland the 
I author has successfully evaded most pitfalls in 
his simplification, but in the case of Asia the treat- 
ment is less happy. The low price of the books 
is noteworthy. R. N. R. B. 

The Historical Register of the University of Cam- 
bridge. Edited by Dr. J. R. Tanner. Pp. xii + 
1186. (Cambridge: At the University Press, 
1917.) Price 125 . 6 d. net. 

This volume forms ‘a supplement to the “Cam- 
bridge University Calendar,” and provides a 
record of University offices, honours, and distinc- 
tions to the year 1910. Up to 1913, when it had 
grown to 1547 pages, the “Calendar” Itself con- 
tained historical information; but in that year the 
Syndics of the Press decided to transfer the his- 
torical particulars to a separate “ Historical 
Register,” to be published less frequently. This 
rearrangement has made it possible to publish 
additional historical data, and among the added 
matter in the present volume may be mentioned 
lists of holders of University offices, professorships, 
and so on, from the earliest date of which there 
is any record ; sections on the historical jurisdic- 
tion and procedure of the University courts, cere- 
monies, costume and discipline, as well as on the 
history of the Mathematical Tripos ; and enlarged 
indexes. The Tripos lists in the old “Calendar,” 
moreover, have been collated with the original 
sources, aegrotats and honorary optimes have 
also been included, and the footnotes , have been 
rewritten. 
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LETTERS TO THE EDITOR. 

[The Editor, does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of. rejected manuscripts intended for 
this or any other part of Naturb. No notice is 
taken of anowymous communications.] 

Ice Thistles. 

In Naturk for January ii, 1917, Dr. R. T. Gunther 
directed attention to the beautiful form assumed by 
the air bubbles which separate from water which is 
allowed to freeze in a small jar. 1 was able in the 
issue of February 15 last to describe some larj#<.“r 
<^xamples of the same phenomenon. 

On December 26 last the ice on the Lejjs of Mutton 
Pontl in Bushey Park and on the Cardinal’s River, 
which flows through it, was very cleitr, and the 
bubbles, separated in the course of freezing, were very 
obviously arranged along lines of flow. In the pond 
they converged towards the outflow sill communicating 
with the river, and in the river they were in lines 
parallel to the banks. In one or two cases where the 
stem of a weed w'as frozen into the ice the course of 
the water as diverted on either side of it was made 
clear by curves of bubbles. 

On the following day I managed to melt some of the 
ice over its own water, by the heat of the hand, in a 
bottle with the bottom cut off and a graduated tube 
inserted in the neck. Knowing the capacity of the 
bottle, and me;isuring the volume of water required 
to fill it when packed with ice, 1 got a fairly accurate 
measurement of the ice. The bottle w'as then put in a | 
tin can with water, and the gas as it was liberated 
from the ice passed into the graduated tube. 

From 104 c.c. of ice I obtained i t<6 c.c. of gas, of 
which o-yb c.c. was absorlK‘d by alkaline pyrogallate. | 
A litre of this ice would therefore yield 7-18 c.c. of 
oxygen and 10-30 c.c. of nitrogen and argon, apart 
from any gases which might still be dissoh'cd in the 
ice. The pond water under the ice yielded 31-2 parts 
of solid residue on evaporation and 2-35 parts of 
chlorine, and the m<“Ited ice (after settlement of sus- 
pended matter) lo-o oarts and 0-39 part respK?ctively. 

That the salts yielded by melting ice are no real part 
of it, but are derived from watery inclusions only, can 
be shown very' beautifully by carrying out Dr. 
Gunther’s “ice-thistle” experiment with water tinted 
with methylene-blue, or, better, potassium perman- 
ganate. A characteristic “thistle” with white silvery 
rays of air bubbles in a clear hyaline, and a central 
blue or crimson “egg” of solution much deerper in 
colour than the original solution, is obtained. This 
becomes smaller a.s freezing proceeds. Sometimes 
coloured veins are seen in the colourless ice, and some 
of the air bubbles are associated .at their inner ends 
with coloured liquid. This experiment, as showing 
the separation of dissolved matters, both gases and 
solids, when a portion of a liquid freezes, seems to be 
worth noting, especially as it also illustrates the course 
of the freezing, J. H. Costk. 

Teddington, January ti. 


SCIENCE IN INDUSTRIAL RECON- 
STRUCTION. 

W ITHIN the past year or two, frequent refer- 
ence has been made in these columns to 
measures of national reconstruction recommended 
by various committees. There is now a Ministry 
of Reconstruction, and its advisory d^mmittees 
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j are so many that we have almost lost count of 
them; whilst scarcely a week passes without a 
report appearingf in which promising’ schemes of 
industrial org-anisation and development are pro- 
jected. The material value of scientific research 
is usually given due recognition, at any rate on 
paper; and if we may take these signs as an 
earnest of things to come, they give us confidence 
in a progressive future based upon a just and 
intimate co-ordination of brain and hand. 

Though manual and mental workers are often 
considered to belong to different classes, and an 
indefensible social distinction is usually made 
between them, no such separation can be recog- 
nised in scientific fields, where fine manipulation, 
and skill in the use of instruments, are frequently 
as valuable as fertility in idea and ingenuity in 
design. Industrial advance seems, indeed, to 
I depend upon three main factors, in all of which 
■ brain and hand are related, though in different 
j degrees. First there is the creative investigator 
j whose .work reveals new' properties and relation- 
. ships ; then comes the inventor or industrial re- 
! searcher who .seeks to apply knowledge to useful 
[ ends ; and w’hen a practical process or machine 
j has been devi.sed, the artisan is needed to make 
j it fulfil its technical purpose. Each of these three 
classes has an essential place in national polity ; 
and the correlation of their interests and activities 
must be the chief aim of all schemes of recon- 
struction. 

Several recent reports and manifestoes are con- 
cerned with the combination of these different 
groups. The Interim Report on Joint Standing 
Industrial Councils (Cd. 8606, price id. net), sub- 
mitted to the Prime Minister by a sub-committee 
of the Reconstruction Committee; and referred to 
as the “Whitley” report, suggests the establish- 
ment of district and national councils which 
should deal, among other matters, with technical 
education and training and with industrial re- 
search and the full utilisation of its result-s. There 
has lately been established, under the presidency 
of Sir Wilfrid Stokes and the chairmanship of 
Mr. Ernest J. P. Benn, an Industrial Reconstruc- 
tion Council to encourage the formation of 
nation.'il industrial councils in the several trades, 
and to offer guidance when necessary. Moreover, 
the draft constitution of the new Labour Pa^ty, 
which has just been submitted to the Nottin^am 
Conference, has in the forefront of the party 
objects, “to secure for the producers by hand or 
by brain the full fruits of their industry”; and the 
secretary of the party, the Right Hon. Arthur 
Henderson, informs us that “the term ‘pro- 
ducers by hand or by brain ’ would include scien- 
tific workers if they are prepared to accept our 
constitution and programme. The object in widen- 
ing the basis of the party is to obtain the assist- 
ance of all who depend upon their own exertions 
for the means of livelihood.” 

Scientific workers are thus offered facilities for 
representation in Parfiament if they are prepared 
to associate themselves with the Labour Party.- 
Much can be said in favour of such co-operation. 
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for the influence of direct representatives of labour 
upon national affairs is likely to increase, and it 
would be unwise to stand altogether apart from 
the organisation which will control it. It was 
stated in the British Medical Journal a few weeks 
ago that the Labour candidates to be adopted 
for the next general election may include some 
members of the medical profession pledged to 
support the scheme for a State Medical Service. 
We suggest that the British Science Guild, which 
exists to promote the adoption of scientific 
methods in all national affairs, should consider 
at an early date whether steps should be taken 
to secure similar representation of scientific 
workers. The efficiency and progress of the 
modern State depend upon scientific knowledge. 
The Representation of the People Bill makes it 
possible to give that knowledge power in Parlia- 
ment, and scientific workers should take active 
measures to attain that end, by association with 
other groups concerned with problems of national 
reco n s t ruction , 

What is to be the principal feature of the indus- 
trial reconstruction contemplated ? Those who 
have thought much on the subject will probably 
reply in one word, “self-management.” This 
implies, in the first instance, that each trade or 
group of trades has an aspect in which it is to 
be regarded as a corporate whole. We have been 
familiar with this kind of unity in the Church, 
the medical and legal -professions, and, to a 
certaiji extent, in the combination which is known 
par excellence as “The Trade.” The Bar com- 
prises a great number of individuals each of whom 
has his private interests and competes with many 
others in the humbler or the higher ranks of the 
profes.sion ; but fH the outer world the Bar is a 
corporate unity prepared to defend its privileges 
against all comers, and possessing its own 
machinery for self-management and even for dis- 
cipline. A trade, on the other hand, consists of 
the several companies, firms, or individuals whose 
nagies are to be found in the trade directory, to- 
gether with their employees, and, as a rule, there 
is no connecting link whatever between these 
.scattered units, while in each firm the interests 
of capital, brains, and labour arc regarded as dis- 
tinct. . The war has introduced many new phases. 
W^f^have seen whole industries placed under 
Government control. Each firm has retained its 
integrity,, but it has been required to work in 
co-operation with other firms, so as to secure, on 
the whole, the maximum output of the goods 
required at tlic tkne to meet the exigencies of 
war. When this demand ceases Government con- 
trol will also cease, but great efforts will be made 
to secure that the advantages of a central guid- 
ance of each industry shall not be lost. 

This guidance must come from the industry 
itself, and from the industry as a whole. Labour 
and capital are to meet at t^ same board on equal 
terms. The Whitley report recommends that these 
councils shaM be “composed of representatives of 
employers and employe^ regard being paid to the 
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various sections of the industry and the various 
classes of labour engaged.” The various classes"^ 
of labour must include those who work mainly 
with their brains, as well as those who work 
mainly with their hands. It is true that the 
Food Controller, in specifying voluntary rations, 
makes a broad distinction between these two 
classes, and does not admit that hard think- 
ing produces as much metabolism as an expendi- 
ture of energy which can be more readily measured 
in foot-pounds, but the new Labour Party, in its 
draft constitution, makes no such distinction. The 
modern psychologist recognises not only that the 
brain controls the hand, but also that the use of 
the hand develops the brain, and that sometimes 
in an unexpected direction, as when the power 
of speech is developed by manual training. The 
Labour Party recognises the unity between hand 
and brain, and is prepared to admit the brain- 
worker to all the advantages which it hopes to 
derive from reorganised industry. 

The suggested industrial councils should each 
form an Upper Chamber in the interest of its in- 
dustry. They should exmsist of representatives, not 
of particular firms or individuals, but of associa- 
tions of employers and employed wherever such 
exist, and care must be taken to secure the fair 
representation of all such associations. At the 
meetings of the councils the representatives of 
labour will unite with employers in the con- 
sideration of the most difficult problems which 
the trade has to face. If it be true that 
the industrial unrest of the past has been 
largely due to a feeling on tlie part of labour 
that it has been kept in ignorance of trade 
politics, the remedy is here provided, for labour 
will be given seats in the industrial House of 
Lords. The national industrial councils will be 
in touch with di.strict councils, and these vyth 
works committees. Through this machinery the 
industrial councils will exert their influence in par- 
ticular works. 

The Whitley report indicates under eleven heads 
some of tlie questions with which the industrial 
councils should deal. Reference may here be made 
to the better utilisation of the knowledge an^llex- 
p>erience of the workpeople, securing to them 
more responsibility for the conditions under which 
their work is carried on, technical education and 
training, industrial research and the utilisation of 
its results and of inventions and improvements 
designed by workpeople. Besides these and the 
other points for consideration indicated in the 
report, a number of very important problems will 
arise immediately on the cessation of the war, and 
these make it imperative that the oCNjncils should 
be formed at once, or the opportunity of organ- 
ising British industry on a basts on which it can 
meet foreign competition without a handicap may 
be postponed indcffinitdy. The council will be the 
parliament of the trade. At its meetings all ques- 
tions affecting the trade will be discussed, and 
the results of the discussion will be public to the 
whole tra^e, so that the smallest manufacturers 



NATURE 


[January 24, 1918 


406 


will have the advantage of the knowledge and 
experience of the largest, while the latter will 
benefit by the combined knowledge, experience, 
and advice of all the rest of the trade. In many 
eases new sources of raw materials will have to 
be found and new methods of finance devised. 
The problem!*' of the best way to secure 
adequate representation of British industry in 
foreign markets will have to be solved, and 
the best way of utilising the new part-time con- 
tinuation schools considered. In all these ques- 
tions labour will be consulted, and the employed 
will take an equal part with employers. The 
watchword of reorganisation is “Unity of indus- 
trial interest.” 

The general principles voiced by the Whitley 
report have received recognition on all hands, but 
some organising force is necessary to give them 
practical effect. This is the purpose of the Indus- 
trial Reconstruction Council. It is desirable that 
some obviously disinterested body should take 
the first step towards establishing a council in a 
particular trade. The I.R.C. is prepared to send 
representatives to a meeting, large or small, of 
any association of employers or employed in order 
fully to explain the mode of formation and func- 
tions of an industrial council. The Ministry of Re- 
construction can be approached at a later stage 
when the scheme has been drafted by the industry. 
An industrial council consisting of equal numbers 
of employers and employed has already been 
formed for the pottery industry. This council 
will establish committees for dealing with special 
branches, and may co-opt outside experts upon 
thern. Among its special duties will be that of 
making the manufacture of pottery as hygienic as 
possible. 

the aims of the Labour Party, of course, go 
f.'ic beyond the organisation of particuhir trades. 
The chief appears to be to form the dominant 
party in the House of Commons. Unfortunately, 
the promoters look forward to a perpetuation of 
the system of party government; but if all the 
workers by brain, as well as by hand, combine 
into one party for the government of the State 
on democratic lines, party government will prac- 
tically cease, because one party is equivalent to 
no part}'. Scientific men will certainly not be 
disposed to support any system of party politics, 
and they would be more likely to take part in 
the new programme if it were made clear that 
the Laljour Party signified a federation or organ- 
isation in which brain and hand were united for 
common welfare rather than the narrow interests 
of one particular section of the country’s life. 
The question has been asked, “Will the 
brain-worker secure adequate representation in 
the councils of the Labour Party?” Provided 
that the community of interest between hand and 
brain is fully, recognised, the hand may be trusted 
to make u.se of the brain, and the brain will not 
suffer from failure to take part in the work of 
the^world. May w'e not hope that government 
b^. dialectics wnll belong to History? 
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THE FERTILISER SITUATION IN THE 
UNITED STATES. 

L7OR some time after the ‘war had opened, and 
in particular when the unrestricted submarine 
campaign began to assume important dimensions, 
the United States found that its supplies of the 
three most important fertilisers were seriously 
compromised : instead of being, as many had 
imagined, wholly a producing country, it was 
found to be dependent on other countries for these 
vital raw materials. Chile supplied nitrate of soda, 
the most potent nitrogenous fertiliser; Spain sent 
the pyrites necessary for the manufacture of sul- 
phuric acid, which in turn forms the basis of the 
superphosphate and sulphate of ammonia indus- 
tries ; while Germany sent potassium salts, without 
wdiich many mixed fertilisers are incomplete. 
With characteristic promptitude the situation was 
carefully reviewed, and a statement has been 
issued by the Smithsonian Institution ^ showing in 
as much detail as is judicious how the United 
States now stands in the matter. 

The situation in regard to phosphatic fertilisers 
is rather peculiar. The United States claims to 
possess within its borders the largest known 
deposits of rock phosphate in the world. The 
annual output is three million tons. Most of this 
{about 75 per cent.) comes from Florida, where 
there are three types of deposits : rock phos- 
phate, pebble phosphate, and soft phosphate, 
all superficial horizontal beds of solid rock 
or loose pebbles representing a residue of phos- 
phate left after the associated rock had been 
dissolved and washed away. ITiese deposits can 
be worked by large open pits, and being situated 
near the coast, the material ca^be readily trans- 
ported to other parts of the country or to Europe. 

Other deposits occur in South Carolina, Ten- 
nessee, Kentucky, and Arkansas, but by reason 
of their smaller output and less favourable situa- 
tion for transport they are less important than 
those in Florida. 

In course of time these supplies must become 
exhausted, and rather gloomy pictures have been 
drawn of the days when lack of phosphates would 
jeopardise, and finally terminate, man’s existence 
v^>n this globe. Great interest, therefore, attaches 
to the discovery made in 1906, and since con- 
firmed, that a belt of country stretching fron^^Salt 
Lake City, in LTtah, to Helena, in Montana, con- 
tains a number of beds of phosphatic rock. The 
amount is said to be larger than in any other 
known deposits. 

So far, therefore, as the rock phosphate is con- 
cerned, the United States is in a very strong posi- 
tion. But, unfortunately, rock phosphate alone 
is not wholly suitable as a fertiliser. In some in- 
stances, especially where the soil is rather acid, 
it acts very well, and Dr. Cyril Hopkins and 
other well-known agricultural experimenters have 
studied these cases in some detail, thus accumu- 
lating very valuable information. 

In many other cases, however, better results 

•> .‘‘The Mineral Induttriei of the United States.’’ By J. E. Pogue 
Smithsonmn Institution Bufletin No. loa, 1917. * 
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are obtained when the phosphates are treated with 
sulphuric acid. But this requires pyrites from 
Spain, which is no longer easy to get, and in 
any case the resulting sulphuric acid is also 
needed for making explosives. Other sources 
of sulphur are, therefore, being exploited, in par- 
ticular tlte pyrites and the pyrrhotic deposits of the 
Kastern States and the sulphur deposits of Louisi- 
ana and Texas. 

The nitrogen problem is extremely urgent. 
Chilean nitrates are largely used for making ex- 
plosives, and are practically unobtainable for 
agricultural purposes. Prior to the war the 
largest source of fertiliser nitrogen in the 
United States had been the various organic 
products, such as tankage, fish scrap, and cotton- 
seed meal, produced in the country. With the 
coming of the war, however, other demands have 
been put upon most of these, and their prices have 
risen ; thus cotton-seed meal is now used as animal 
food. 

Coal is a satisfactory source of nitrogen, one 
ton of American coal containing on an average 
20 lb. of nitrogen. The proportion actually re- 
covered, however, is only small, corresponding in 
1913 with 3 per cent, of the total quantity of coal 
mined, but a higher recovery is said to be obtained 
to-day. In 1913 about 12 per cent, of the coal (or 
69,000,000 tons) was made into coke, but three- 
quarters of this was done in the old bee-hive 
oven, and only a quarter in the more modern 
ovens from which recovery of the nitrogen is pos- 
sible. This proportion, however, is steadily in- 
creasing. 

All these methods are essentially transitory; 
they come to an end in that indefinite time when 
coal and nitrate qf soda are both exhausted. The 
permanent, nevei^-tailing supply is the atmosphere. 
Already calcium nitrate, cyanamide, and ammonia 
are produced synthetically, but of these only 
cyanamide is as yet made in North America, and 
that only on the Canadian side of Niagara. The 
need, however, is fully recognised, and the work 
is 4)cing vigorously pushed forward. The sum of 
twenty million dollars was appropriated in 1916 
for the construction of the plant, and although the 
scheme is pot yet in working order, we may be 
sure that it will materialise. The peculiar and pro- 
found -importance of these synthetic processes as 
the central feature of the war is fully recognised, 
and, as the author of the Bulletin justly remarks : 

It is significant that war was declared directly 
after the successful development of the Haber and 
-cyanamide processes in Germany.” 

The dependence of the civilised world on 
Stassfurt for its necessary potash was accepted 
as a natural and fundamental fact prior to the 
war, and very little was done to obviate it. Potass- 
ium is extremely common; only seven other 
elements are more abundant, and it is calculated 
that there is more potash in the earth’s crust than 
water. But, unfortunately, workable deposits are 
rare, and only the one at Stassfurt is actually 
worked to any notable extent. For some time 
before the war the United States Government 

NO. 2517, VOL. 100] 


recognised the drawbacks of the position, and 
caused a'*^stematic search to be made for potash 
within its own borders. A limited amount of 
potash can be obtained from the wood-ashes of 
the lumber industry in Michigan and Wiscon- 
sin. Another source is the mineral alunite, a 
I potassium aluminium sulphate occurring in 
moderate-sized deposits in Utah. Another, again, 
is kelp produced from the giant seaweed of the 
Pacific coast from Lower California to Alaska. 
A more important source is the flue-dust obtained 
from Portland cement works and from blast- 
furnaces. Still more important from the point of 
view of immediate production are the alkali lakes 
of the West, which at present yield most of the 
American supply : Jesse Lake, in western 
i Nebraska, supposed to derive its potash from the 
j forests burnt on the adjacent plains ; Searles Lake, 
i in California, reputed to contain great quantities 
of potash, though there are so many other salts 
as well that the extraction is by no means simple ; 
Owen’s Lake, also in California^ severaf lakes in 
' Oregon and elsewhere. In addition, ther^ are salt 
beds in Texas, Oklahoma, and other places where 
some of the underlying strata were formed in arid 
climates. • ■ 

There are still other possibilities which have 
not yet come to anything, thbugh they are not 
without promise for the future : felspar, which 
occurs in scattered and rather small deposits ; 
leucite, forming a conspicuous component in a 
rock mass of considerable size in Wyoming ; scri- 
cite, which forms extensive beds in Georgia ; and 
greensand, found widespread in the Atlantic 
coastal plain, especially in New Jersey. All these 
are open to exploitation. 

But what will be the future of these new fer- 
tiliser industries, assuming they mature? Will 
they disappear after the war, choked by the com- 
petition of German products, or will they be kept 
alive by artificial support? This is a political 
question scarcely less important than the chemical 
and engineering problems involved, and one which 
we may be sure will receive serious and systematic 
consideration. E. J. Russell. 

WHAT DETERMINES STATURE?^ 

R. C. B. DAVENPORT has collected data 
in regard to human stature, and analysed 
them by modern methods of studying heredity. 
Some of the data refer to 2354 children of 
parents whose height is recorded, but the pre- 
cision of this recording was very unequal. The 
other data refer to the inheritance of stature in 
families, and these, while less numerous, are more 
uniformly precise. 

For the class of people dealt with, it appears 
that nutrition is not of much importance in deter- 
mining stature. It is improbable that insufficient 
or improper food counts for much {'91 determining 
eventual height; “temporary starvation has little 
or no effect on the end result. So, likewise, 

1 Bulletin No. i8, Inheritance of Stature." Pp. 313-804-33 tables and 
t(} figs. (Eugenics Record OflSce, Cold Spring Harbour, N.Y., 1917.) Price 
40 cents. 
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overfeeding, however much it may aifeet weight, 
has probably little effect on adult statu^ though 
it may hasten growth and thus enable a man to 
reach precociously hU predestined stature.” Of 
great importance, however, are the internal secre- 
tions of the gonads, the thyroid, the pituitary 
body, and other endocrine glands. The degree 
of activity exhibited by these glands is a variable 
and heritable constitutional character, but it is 
also modifiable by severe diseases and accidental 
extrinsic influences. In two ways, therefore, 
stature is affected by the degree of activity of the 
ductless glands, and ‘‘experience points strongly 
to the conclusion that internal constitutional 
factors are more important than the ordinary en- 
vironmental differences.” 

The following are among the most important 
conclusions which Dr. Davenport has reached. 
One of the factors determining variation in 
stature is variation in the age of the onset 
of puberJ^y. Parents deviating from the mean 
in the saide direction have on the average 
less varfabl^i offspring than those of one short 
and one tall parent. The offspring of two 
tall parents are less variable in stature than 
those of two short 'parents. When the stature 
of both parents is yery much above or below the 
average, the children tend to repeat it, especially 
in the direction of tallness. When the parents 
are much below the average the offspring regress 
towards mediocrity, but there is no (or little) filial 
regression when the parents are much above the 
average. It seems that parents of all statures are 
somewhat heterozygous (or ” impure ”) as regards 
their peculiarity, but there is evidence in favour of 
the theory that in tall parents the gametes are 
more nearly homogeneous (in lacking most of the 
shortening factors) than are those of ‘‘short” 
parents. Shortness seems to be due to certain 
positive factors which inhibit the growth of vari- 
ous parts. .It appears that ‘‘growth-as-a-whole ” 
factors are present, but there is a large degree of 
independence in the variability of the four seg- 
ments of stature (head and neck, torso, thigh, 
and lower leg) ; and this makes impossible any 
simple “Mendelian” laws of the inheritance of 
stature as a whole. 

There is evidence that peculiarities in the sepa- 
rate segments of stature are independently 
heritable, and the combinations of types with dif- 
ferent proportions (though similar in total 
stature) may give curious, but readily intelligible, 
results. The proportional shortness of any seg- 
ment depends on more than one .shortening factor 
— just how many cannot be said. It is probable 
that in all forms of dwarfing there are multiple 
dominant inhibiting factors. In the case of 
gigantism in both parents all the children are 
tall; ‘‘this indicates that the factors for tallness 
are mostly recessive — probably due to the absence 
of inhibitions to prolonged growth. '* “Persons 
of similar stature tend to niarry each other; and 
extremes are more particular in this respect than 
tlh;>se of medium statures.’* 

f^i^ese are the most important conclusions tA 
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this interesting piece of work, but it is evident 
that “the classic topic of the heredity of human 
stature ” must be subjected to further analysis 
with even larger bodies of data. In. admitting the 
provisional character of his investigation. Dr. 
Davenport says : “If the work has done nothing 
more than prove, what might have beeh antici- 
pated, that the apparent blending inheritance of 
stature is due merely to the presence of multiple 
factors, it may be justified.” 

NOTES. 

In various parts of the country camouflaged houses 
and hangars and vessels are to be seen by those who 
have eyes to see, and it was stated officially on 
January 14 that the Admiralty Ifiad tested many 
methods of disguising mercantile shipping. One of 
these methods is to paint the ship with various quaint 
combinations of different colours. But this does not 
appe;ir to have proved much of a success, though we 
know in Nature of conspicuously patterned creatures, 
such as the hoc^oc, which are, in certain situations 
and poses, endowed with what amounts to a garment 
of invisibility. Another method, well illustrated by a 
model in the British Museum (Natural History), de- 
pends on what is sometimes called Thayer’s law, the 
announcement of which was first made in Nature of 
April 24, 1902, by Prof. E. B. Poulton. A further 
illustrated description of the principle was given in an 
article in our issue of October 27, 1910. Mr. Abbott H. 
Thayer, an .Vmerican artist, was one of the 
first to recognise that a high degree of invisibility is 
conferred on certain birds by the simple adaptation 
of being dark above and whitish below. He took two 
wooden decoy ducks, and placed them against a sand- 
b.ank. One was coloured like the sand, or coated with 
sand ; the other was coloured on its upper parts darker 
than the surrounding sand, and graded below to pure 
white. At a short distance the first was still clearly 
visible, but the; second was quite lost against its back- 
ground. The first bird was revealed by the dark shadow 
below it; the second was made invisible because the light 
lower parts were neutralised by the shadow, while the 
dark upper parts were toned down by the strong direct 
light. The result i.s technically described as obliteni- 
tion by counter-shading. Some modification of this 
experiment has been tried on ships by differential 
painting, but this device has not proved so successful 
as had been hoped by those who knew how obliterative 
it was in some birds .and fishes. On some other quite 
different line, it is said, the Admiralty has discovered 
.a system of camouflage which will go far to baffle the 
eyes of submarines. 

It would appear from some recent statements by the 
MinistrA' of Munitions that the production ef mineral 
oil from native sources is engaging the close attention 
of the Department of Mineral Oil Production. It may 
be Inferred that boring for petroleum in Great Britain 
h.as not yet been attended with any success, and^ so 
far the opinions of the large body of British geologists 
who were opposed to these boring operations appear 
to have been justified. Oil has, of course, continued 
to be produced in Scotland by the distillation of the 
so-called oil ^ales of the Carboniferous Measures, and 
it appears that the output of this oil is being pressed 
to the utmost. It has been known for many years 
that the Kimmeridge shales of Liassic a^e in^the south 
of England are in places quite rich in oil, and a 
succession of companies has attempted In the past to 
create there a shale-oil industry on the same lines as 
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in' Scotland ; all these attempts proved, however, to be 
commercial failures, and it would seem that no better 
fate has attended the more recent efforts of the Minis- 
try of Munitions. The latter ihas accordingly turned 
its attention to the production of oil by the low- 
temperature distillation of coal by practically the same 
process as that patented by Dr. James Young in 1850, 
a process that was worked on a commercial scale for 
a good many years until it was displaced by fho" far 
clipper production of natural petroleum in the United 
States. To-day, however, when commercial r^ults 
are in a sense less important than technical ones, this 
process may well be revived in this country, and it 
would seem that this is being done, coals that are 
especially suited to it, such as cannel coal, being 
selected for the purpose. No doubt experiments are 
being tried in many other directions, but there are 
obvious reasons why the nature of these, or the results 
obtained by them, should not be made public at 
present. 

With the continuance of the war the production of 
zinc from ores mined in the Empire has undergone 
a satisfactory development. For a time much of the 
ore could not be absorbed in the reduction works until 
the necessary plant had been erected and was in run- 
ning order, the labour mobilised and trained, and the 
transport organised. During this period some of the 
Australian Broken Hill concentrates were shipped to 
the United States of America and smelted there. Great 
Britain raised her smelting capacity, but rather slowly. 
Canada has made a notable contribution of metallic 
zinc in the last two years, and is now producing sub- 
stantial amounts. Some of this is obtained by the 
electrolytic process. Considerable sources of elec- 
tric power are available in Tasmania, and it is not 
surprising to learn that Broken Hill concentrates are 
shipped for treatment there. Satisfactory results have 
recently been reported from the electrolytic plant 
erected at Risden. This plant has a daily capacity of 
fifteen tons, which, it is said, can be increased tenfold, 
corresponding to a potential production of more than 
50,000 tons per annum. The power is obtained from 
the States Great Bear hydroelectric installation. That 
electrolytic zinc is now being produced in considerable 
quantities in various parts of the world is likely to 
prove of much importance to industry. 

An important scheme for the reorganisation of the 
Board 01 Trade is summarised in a memorandum 
(Cd. 8 c)I 2) issued on January 17. The memorandum 
embodies the results of consultation with an informal 
committee consisting of Sir Clarendon Hyde, Sir Alger- 
non Firth, Mr^ Mackinder, M.P., and Mr. C. T. Need- 
ham, M.P., and its recommendations are supplemen- 
tary fo the action already taken in the formation of 
the Joint Department of Overseas Trade, recently set 
up by the Board of Trade and the Foreign Office. It 
is proposed that the work of the Board of Trade should 
be organised in two main divisions ; (i) the Department 
of Commerce and Industry, and _ (ii) the Depart- 
ment of Public Sqp^ices Administration. The Depart- 
ment of Commerce and Industry will comprise sections 
dealing with (o) commercial relations and treaties ; (b) 
Overseas trade ; (c) home industries and manufactures ; 

(d) industrial property (including the Patent Office) ; 

(e) industrial power and transport; (f) statistics; and 
is) general economics. There will be a strong Advi- 
sory Council attached to this department, and it is 
proposed to constitute representative trade committees 
for each important group of trades. Certain changes 
and rearrangements will apply to the work of the 
branches of the Board of Trade falling within the 
Department of Public Services Administration. The , 
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work witiL as before, involve the administration 
number oF statutes, such as the Railway Regulation 
Acts, Merchant Shipping Acts, General Harbour Acts, 
Electric Lighting Acts, Weights and Measures Acts, 
Companies Acts, and Bankruptcy Acts. The depart, 
ment will also deal generally with the services con- 
cerned (railways, shipping, electric lighting, etc.). The 
two joint permanent secretaries are .Sir Llewellyn 
Smith, K.C.B., and Sir W. F. Marwood, K.C.B. 

In an article on modern methods for the storage of 
coal in Engineering for January 18, Mr. G. F. Zimmer 
states that storing coal under water is probably the 
most expensive method, but undoubtedly the most 
economical in the long run. About the year 1905 
the first experiments made in this country on this 
method proved to be perfectly successful, as the coal 
thus stored suffered no deterioration. There was a 
prevailing idea at the time that only sea-water would 
preserve coal thus, but it was found afterwards that 
the coal would keep equally as well in fresh-water. 
Underwater storage prevents loss of heating value, and 
is not accompanied by deterioration in physical pro- 
perties, such as slacking. The water retained by the 
coal upon removal is substantially only th^t held by 
adhesion or capillarity. The first large pkapt of this 
kind was installed at Chicago, where ^4,000 tons of 
coal are stored under water. Tfie, largd^t installation 
has recently been erected by thiiiiDuqoesne Light Com- 
pany at Pittsburg, and consists pf a pit 800 ft. long, 
150 ft. wide, and 25 ft. 6 in. deep, with the sides 
sloping at 45°. The capacity is iGp,ooo tons of coal. 
It is interesting to note that the iSbal recovered from 
the battleship Maine, which had been submerged for 
fourteen years, showed on analysis a heating value (a 
moisture, ash, and sulphur-free basis) of 8588 calories. 
It is believed that this was coal from the New River 
District, West Virginia, and if this be the case the 
deterioration in fourteen years was about 160 calories, 
or 19 per cent. 

Sir Anthony Bowlby has been appointed 
Hunterian orator of the Royal College of Surgeons 
of England for the year 1919. 

Prof. V. Giufprida-Ruggeri, professor of anthro- 
pology in the Univ^sity of Naples, has been elected an 
honorary member of the Royal Anthropological Insti- 
tute of Great Britain and Ireland. 

We learn with much regret that .Miss Ethel Sar- 
gant, F.L.S., hon. fellow of Girton College, and presi- 
dent of the Section of Botany of the British Associa- 
tion for the Birmingham meeting, 1913, died at Sid- 
mouth on January 16, at fifty-four years of age. 

The annual general meeting of the Institute of 
Metals will be held on Wednesday, March 13, and 
Thursday, March 14. The presidential address will be 
delivered and several papers read and discussed on 
March 13, whilst further papers, including the fourth 
corrosion report, will be read on the following day. 

At the annual general meeting of the Royal Meteoro- 
logical Society held on January 16 the Symons Memo- 
rial medal, which is awarded biennially for di^in- 
guished work in connection with meteorological 
science, was presented to Dr. H. R. Mill, diftector of 
the British Rainfall Organisation. The council for 
1918 was duly elected, with Sir Napier Shaw as the 
new president. 

Mr. J. S. Sbllon, whose death in London on 
January 18, at the age of eighty-one, we regret to 
retord; was the fifth son of Gapt. W. B 1 Sellon, R'.N, 
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early age Mr. Sellon joined the well-kQOwn bust- 
ness house of Messrs. Johnson, Matthey, an'U Co., 
assayers and refiners to the Bank of England and Royal 
Mint, metallurgists, etc., founded by his uncle, Percival 
Norton Johnson, in 1822. He played a prominent part 
in the researches and industrial developments con- 
nected with the platinum and other groups of rarer 
metals, with which the name of his firm is cloqjjpy 
associated; indeed, the now numerous and impor^t 
commercial applications of platinum and its allied 
metals may be said to be chiefly due to the initiative 
and efforts of himself and his co-workQ|^, George and 
Edward Matthey. During the conclulmg quarter of 
last century he also took an active share, both in the 
fields of technical discovery and industrial develop- 
ment, in the then new sphere of electrical engineering, 
and was associated with Faure, Brush, Swan, Lane- 
Fox, Volckmar, and others in their early work on 
electric lighting and storage. 

Wb regret to note that the death of Mr. Frederic 
Eliot Duckham is recorded in Engineering for January 
18. Mr. Duckham was born at Falmouth in 1841, 
and his early engineering experience was obtained in 
the constrmition of docks. He was appointed engineer- 
in-chief of «the Millwall Dock in 1868, and steadily 
advanced in thb service of the dock authorities, becom- 
in^ general n^na^^flln 1899. He held the dual ap- 
pointment until hi| re lk ement in 1905, when he was 
elected a director, a position he held until the property 
was taken over by the Port of London Authority. 
His name is best known on account of. his successful 
inventions, of whiclt the most important was his pneu- 
matic grain elevator, which saved the Millwall Com- 
pany Soool. per annum. Mr. Duckham becapic an 
associate of the Institution of Civil Engineers ill 1875, 
and was elected a full member - in 1878 ; he was 
awarded the Telford gold medal and two premiums 
for papers read before the institution. 

At the meeting of the Illuminating Engineering 
Society on January 15 an address was delivered by 
Mr. L. Gas ter on “Ten Years of Illuminating En- 
gineering : its Lessons and Future Prospects.” Mr. 
Gaster recalled that it was j^t ten years since the 
proposal to form an Illuminathig Engineering Society 
was made. A feature of its work had been the oppor- 
tunities afforded for co-operation with other societies; 
for example, in dealing with such matters as school, 
library, and street lighting. While the war had natur- 
ally restricted their activities in some fields, in others 
they had found new channels of usefulness; he might 
mention their special work on the illuminating value 
of star-shells and parachute lights, and researches 
on the brightness of radium paint for gun-sights, to 
which allusion had been made in the presidential 
address. It was desirable that better facilities Should 
be provided for co-operation between scientific ind 
technical societies and the State. Much usefUl in- 
formation might be obtained in the present excep- 
tional circumstances ; fuller data were needed on the 
effect of inadequate lighting in causing street accidents 
and the influence of various conditions of lighting in 
Government factories on the quality and oubwt of 
work. In order to illustrate how such data mflfht be 
obtained, several tables were presented relating to j 
accidents in streets and factories enabling information ! 
to be acquired on a uniform and systematic plan so as 
to trace the relation between such accidents and in- 
adequate illumination. 

Weather conditions in 1917 were at many times ex- 
ceptional, although the mean results for the, several 
elent'ents for the whole year were not very different * 
froiliffthe normal. At Greenwich the mean temperature 

; ^NO. 2517, VOL. 100] 


was 49°, which is 0 5° deficient in comparison with the 
average for previous years. The highest monthly mean 
tempeij-ature was 63-3® in June and July. The warmest 
day temperatures occurred in June, when the mean 
was 74-9°, but the warmest nights were in August with 
a mean minimum reading of S4’3°' "I'lte lowest 
monthly mean temperature was 3S’3° in January and 
February. In April the deficiency of the 'mean tem- 
perature was 4 5®, whilst in May the excess was 4-5°. 
There were 127 days with ground frost during the 
year; the greatest number in any month was twenty- 
seven in December. Rainfall at the national observa- 
tory totalled to 25-3 in., which is 1-5 in. more than the 
average, and 45 in. less than the total in 1916. 
There was an ekccss of rain in the spring and summer 
j months, and a deficiency in the autumn and winter. 
The htjaviest monthly fall was 4*3 in. in August, and in 
July the fall was 4 2 in. February was the driest month 
with 0-8 in. There was precipitation on 163 days, 
which is thirty days fewer than in 1916. August had 
twenty-three days with rain, whilst June had only 
seven, and December eight. Snow was unusually fre- 
quent, falling at Greenwich on fifty-one days. January 
had as many as sixteen days with snow, and the open- 
ing month of 1918 bids fair almost to equal it. Dura- 
tion of bright sunshine for the year amounted to 4*14 
hours per day, which is in excess of the normal, and 
is nearly forty minutes per day greater than in 1916. 
June was the brightest month, with an average of 
7 5 hours per day of sunshine. January was the least 
sunny, with a daily average of 0 5 hour of sunshirie. 

In Science Progress for January Mr. J. Reid Moir 
discusses pre-Palaeolithic man in England. He points 
out that in East Anglia the greatest facilities exist for 
recovering evidence of this period. He bases the exist- 
ence of pre-Palaeolithic man on the following con- 
siderations: — -“(i) The discovery in various parts of 
England of different kinds, of flint implements in 
deposits which are of greater antiquity than those con- 
taining the earliest palaeoliths. (2) The discovery at 
Piltdown, in Sussex, of the remains of a very primitive 
type of human being in intimate association with cer- 
tain definite Pliocene mammalian forms, and the 
earliest kind of flint* implements known to science.” 
He adds that “ the Neolithic and Palseolithic stages in 
this country are fairly well known, but the vast pre- 
Palaeolithic periods await examination. These periods 
are fully represented in England, and the flint imple- 
ments, etc., contained in the deposits laid down during 
these epochs must be collected and investigated.” 

It is an indication of improvement in the political 
situation of Mexico that, according to the Mexican 
Egview, vol. ii., No. 2, the exploration of the famous 
ruins of San Juan Teotihuacan, which had been sus- 
pended during the revolutionary period, has now been 
resumed under the direction of the Secretary of 
Fomento, and it is believed that some very interesting 
and important discoveries will be made. Prescott de- 
scribes these mins, with the possible exception of 
Cholula, as the most ancient remains on Mexican soil. 
They were found, it is said, by the Aztecs on their 
arrival in the country, when Teotihuacan, “the 
habitation of the tfods,” now a petty village, was a 
flourishing city, the rival of Tula, the great Toltec 
capital. The two principal pyramids were dedicated to 
Tonatiuh, the sun, and MezlH, the moon. The former, 
which has recently been restored, is 652 ft. in length 
at the base, and 182 ft. in height, thus rivalling some 
of the kindred monuments in Egypt. There is at pre- 
sent no building on the summit, but the photograph 
accompanying the article shows what seem to be 
processional roads used for some ceremonial purpose. 
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We have received copies of the official tide-tables 
of the Pacific and Eastern Coasts of Canada for 19 iS, 
issued free by the Dominion Department of Naval 
Service. The eastern tables are based on records 
varying from seven to twenty years. The . Pacific 
tables are naturally based on shorter series pf records, 
but it is 'claimed that in accuracy they are superior to 
the tide-tables for any ports in the Pacific Ocean in 
America, Asia, or Australia. Next to these Canadian 
ports is San Francisco, which is based on the longest 
record , at any harbour on the Pacific coast of the 
United States. 

A STUDY of the nationalities of Hungary is of great 
importance in relation to the Slav claims on that 
country. In the December (1917) number of the Geo- 
graphical Review (vol. iv.. No. 6) Mr. B. C. Wallis 
has a detailed paper on the subject, accompanied by 
several small but admirably clear maps, two of which 
deal with density of population and distribution of 
nationalities respectively. Mr. Wallis’s analysis of the 
population gives little support to the claim of the 
northern Slavs, Slovaks, Czechs, and Poles, for union 
with the southern Slavs by a corridor of territory 
along the border-lands between Austria and Hungary. 
The population of the Austrian part of that corridor is 
entirely German, and of the Hungarian part chiefly 
German. The Jugo-Slav claims to the Badka have 
more foundation, but cannot be admitted as a whole 
on a basis of nationality. 

.. K. Davis contributes to the Geographical 
Journal for January (vol. li.. No. 1) a short account 
of the Aurora Relief Expedition to the Ross Sea in 
December, 1916, and January, 1917. The Aurora left 
Port Chalmers with Sir Ernest Shackleton on board 
on December 20, 1916. After entering the Rogs Sea 
Capt. Davis skilfully avoided heavy ice by keej^iiig to 
the west, and did not enter the pack until he reached 
70® 20' S., 175® 20' E. Then followed five difficult days 
spent in traversing a belt of pack, 104 miles wide, 
after which the Aurora emerged into the open sea, and 
reached McMurdo Sound. Off Cape Barne f^ist ice 
extended across the sound on January 10. After the 
seven survivors of the expedition had been embarked, 
the ship crossed to Butter Point, where Sir .Ernest 
Shackleton searched the coast fruitlessly for the two 
missing men. A further search at Cape Barne and 
Glacier Tongue resulted in no clue, and it was decided 
to'return to New Zealand. Off Cape Adare heavy ice 
was* encountered, to avoid which Capt. Davis returned 
southward and bore northward further to the east, 
thus passing through the pack and out of the Ross 
Sea. The Aurora returned to Wellington on February 
9, 1917, and . in June left New Zealand, homeward 
bound* ta’d Cape Horn. We regret to hear that no 
definite news has been received of her since her depar- 
ture from New Zealand, and that there is little hope of 
her arriving in port. On her homeward voyage the 
Aurora was in command of Capt. Reeves. 

The thirty-first jinnual report of th# Marine Bio- 
logical Station at Port Erin shows that twenty-one 
workers Ijave occupied tables in the 4 libt|*atory during 
the past year, twtfjve of these being students who 
attended the course of instruction durit)^ the Easter 
vacation. The usual operations were canled on in the 
plaice and the . lobster hatcheries. 'Niir^teen plaice, 
hatched and reared during the seasdn of 1914, and 
afterwards kept in the pond, spawned this season. 
Thliise fish had attained an average length of lo} in. 

It was noticed that their eggs were smaller than the 
average egg of the plaice, She proportions being as ! 
4 to 6-5, but otherwise were normal. Appended to the j 
report is an interesting address (30 pp.) ny Prof, ^erd- 
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I man on “Sir John Murray, the Pioneer of Modern 
Oceanography.” 

i The annual report of the Scottish Marine Biological 
j Association for 1916 gives an account of the worK of 
I the marine laboratory at Millport. During the year 
I nine workers, in addition to students attending courses 
! of ^llstruction, occupied tables in the laboratory, and 
i th^report contains notes on s^me of the results of 
j their investigations, especially noteworthy being those 
j of Messrs. J. H. Paul and J. S. Sharpe on the de- 
j position of lipM salts in the integument of decapod 
Crustacea, and'^e o||pervations of Dr. J. F. GemniiM 
on the development of certain stairfishes and se3P 
anemones. The eggs of three species of anemones 
i were obtained in the aquarium, and the larvae reared 
i either to the stage of fixation or to the final form 1 m 
i separate hatching vessels under aeration. In Adamsia 
j palliata and Actinoloba dianthus it was found that the 
formation of the endoderm takes place by invagina- 
tion, and that in the formation of the blastula of Tealia 
a much-folded stage occurs which does not appear to 
have been noticed previously. 

The courtship and subsequent events in the life- 
history of the moorhen during the breeding season are 
briefly and skilfully summarised by Miss Frances Pitt 
in British Birds for January. The aggressiveness of 
this species in asserting its territorial rights is well 
known. After observations extending over three 
seasons. Miss Pitt is confident that these rights are 
challenged, for the most part, by the young of llhe 
previous year. This is what one would have expected. 
Incubation appears to begin long before the clutch is 
complet^, and during the whole period of sitting new 
material is constantly added to the nest, so that it 
has reached a considerable size by the time the last 
chick has hatched. The young remain for some days 
in the nest, where they are assiduously fed on insects 
by both parents. But they will drop out of the nest 
I into the water on the slightest alarm ; this leads to 
j considerable and hitherto unsuspected mortality, for 
frequently the nursery is olaced on the bough of a. 
tree at some distance above the water. In such cases 
the nestlings are unabpito return W;hen danger is 
past, and speedily die 0$ starvation. A second, supple- 
mentary, nest appears generally to be built for the 
use of the young, presumably after they have left the 
first to acquire the art of feeding themselves. Finally, 
some interesting observations are made on the loss of 
the brilliant coloration of the head which charac^ 
terises the nestling of this species, in common witfti 
that of its ally, the coot. 

We have received vol. xiv., part ii., of the Proceed- 
ings oLthe Birmingham Natural History and Philo- 
I sophicar ^ciety, which contains several interesting 
! pap#sjigTO in particular “A Survey of the Flora of 
East y|lwcestershire,” by Mr. John Humphreys, to 
which we would direct the attention of botanists and 
geologists in particular. A great number of different 
geological formations are represented in this district 
j from Archaean rocks to the Lias, with several lime- 
; stonea^ different ages, and the effect on the flora is 
very This is especially noticeable on the cal- 

careous rocks of the Lias, where a great collection of 
new forms crop up. At Droitwich, Hartlebury Com- 
mon, and the Salwarpe valley an interesting set of 
maritime pbints occurs, and though the theory that in 
late Pleistocene times the sea penetrated to the present 
roo-ft. le4M is not now generally accepted,, the presence 
of such plants is difficult to explain. Birds and insects 
afford .similar evidence, and certainly lend support tq 
fiNe vte^ that estuarine conditi^s prevailed in the 
l^vern Valley in recent geolo^'cal times. Hartlebury 
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Common is a remarkable spot for the botanist, and is 
still fortunately an untouched and unspoilt piece of 
country. For this and other interesting places care- 
ful lists of the more uncommon plants are given. 

Capt. T. S. Masterson read a paper on “ThS 
Petroleum Industry of Rumania” before the meeting 
of the Institution of Petroleum Technologists^Hpn 
Januar}' 15, in which he presented a very uiHul 
summary of the position of this industry up to the 
time of the entry of Rumania into the European war. 
He gives a brief account of the geography and geology 
^ the Rumanian oilQclds, and digpussetfi^t some length 
^e methods of exploitation emp^ed. He shows why 
the American method of drilling has proved a com- 
parative failure, whilst the Canadian method has 
p^ved very successful, and is preferred by most Ruma- 
nian operators. The percussive water-flush method 
has not fared much better than the American 
method, but, on the other hand, the modern rotary 
system has been highly successful in the loose sandy 
marls met with in certain areas. The author con- 
cludes that no one system can be advocated for general 
use in Rumania, but that in each case the system 
best adapted to the conditions must be selected, wher- 
ever these conditions are known; in unexplored fields 
he recommends the use of the percussion system. He 
states that Rumania possessed sixty-one refineries with 
a total capacity of 4^ million tons, whereas the 
highest ou^ut of crude oil obtained in any year was 
only 19 millions. He further directs attention to the 
fact that practically the whole of the plant for these 
refineries was supplied from Germany, together with 
most of the raw materials employed in the construc- 
tion of drilling rigs. In November, 1916, when the 
retreat of the Rumanian .Army became inevitOTlfc, the 
wells and refineries were destroyed as completely as 
possible, and the paper concludes with an expression 
of the hope that when the times comes for reconstruc- 
tion Great Britain will take, steps to see that she shall 
be in the position to furnish the requisite materials. 

.\ NEW type of differential dilatometer for thermal 
investigations on steels is described in the September- 
October Revue de Mitallurgigii The author, M. Pierre 
Ghevenard, claims that the iOTtrument is well adapted 
for use in a steel works InboraUhry on account of trust- 
worthiness and simplicity of design. Only small quan- 
tities of metal are necessary ; the instrument is easy 
to set up, and the readings are unaffected by vibrations, 
.An instrument of the type he describes has been used 
for some time for routine tests in a large steel works 
in France. It provides a useful complement to the 
chemical and micrographic examination of certain 
steels and their constituents, such as cementite, etc. 
Finally, it has proved of value in the qualitative exam- 
ination of slight modifications in the dil^Dpity of 
metals due to thermal or mechanical influetll^^ ^he 
author remarks, in conclusion, that the examin^on of 
these and certain other phenomena rightly comes within 
the scope of precise metrology. 

The following volumes are announced for early ap- j 
pearance in the “ Collection Horizon ” of Messrs. Mas- 
son et Cie., Paris Ix’s premieres heures dt^|31ess4 
de Guerre,” P. Bertein and A. Nimier; “L’E^lution 
de la Plaie de Guerre,” Prof. A. Policard; “Commo- 
tions et Emotions de Guerre,” Prof. A. L6ri and Th. 
Beck; “Traitement des Psychon6vroses de Guerre,” 

G. Roussy, J. Boisseau, and M. d’CElsnitzfur Blfessures 
du Crfine,” T. de Martel (revised edition); ^Blesisures 
du Cerveau,” C. Chatelin (revised edition) ; vProth6se 
fonctionnelle cn Chirurgie de Guerre,” Ducroquet ; and 
“ pleasures- de la Mpelle et de ^la Queue dfc ’Chevalte’ 
•Prof% G. Roussy andsj# Lhermitte. 
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OUR ASTRONOMICAL COLUMN. 

Engkb’s Comet. — The following continuation of the 
ephemeris of Encke's comet is from Mr. Viljev’s 
elements, and is for Greenwich, midnight : — 



R.A. 

N. D« 


h. 111 . s. 


Jan. 31 

23 37 33 

... 6 21 

Feb. 4 

.. 2 2344 6 

6 55 

8 

... ' 23 SI 4 

732 

12 

23 58 27 

8 10 

16 

0 6 15 

8 49 

20 

0 14 30 

9 30 

24 

0 23 12 

10 12 

28 

... 0 32 21 

10 48 

Mar. 4 

0 41 28 

11 23 


The magnitude was 15 0 on December 30, but may be 
expected to reach at least 9-0 by the end of February. 
In 1852, when perihelion was at about the same time 
of the year, the comet was visible in bright twilight in 
February, but it has probably declin^ in physical 
brightness since that date. 

Solar Observations at Madrid. — In addition to the 
usual convenient astronomical and meteorological 
tables, the “Anuario” of the Madrid Observatory for 
1918 includes the detailed results derived from direct 
photographs of the sun, observations of solar promin- 
ences, and spectroheliograms of the sun’s disc^^l^en in 
calcium light. The sun-spot record is for and 

gives the heliographic latitude and longitude of each 
spot, together with its duration, area, and classification. 
The prominence catalogue is also for 1916, and includes 
position, extent of base, height, and brightness of each 
prominence observed. A similar catalogue of calcium 
ffoccd^r covers the period from October i, 1916, to 
Septaq^er 30, 1917. In addition, there are valuable 
discus^ns of the distribution of each group of pheno- 
mena in regard to time and position on the sun. In 
the ca^ of calcium flocculi, the discussion covers the 
whole period of observation at Madrid, and is of par- 
ticular interest because so few data have hitherto been 
publisheil. The unit of time adopted is that of the 
sun’s rotation, and the following mean daily numbers 
of flocculi for approximate years have been calculated 
fiom the table given ; — 


Period 

Rotations 

Days of 
observation 

M ean daily 
number 

1912, .Apr. 4-1912, Dec. 5 

1-9 


1247 

1912, Dec. 5-1914, Jan. 18 

10-24 

169 

0704 

1914, Jan. 18-1914, Dec. 12 

25-36 

128 

1-499 

1914, Dec. 12-1915, Nov. 4 

37-48 

134 

4782 

1915, Nov. 4-1916, Dec. 17 

49-63 

149 

7*506 


Spectra of JUpiteb^nd Saturn. — A photographic in- 
vestigation of the spictra of the planets Jupiter and 
Saturn has been made at Glasgow by Dr. E. Becker 
(Monthly Notices R.A.S., Ixxviii., 77). The spectra 
extended fronf® in the red to K in the extreme violet, 
and were abof^ ii cm. in length. Apparent absorption 
bands introdUt»cMlby the dyes used to sensitise the plates 
were eliminated by the superposition of a positive 
photograph ofjthe lunar spectrum. ?|[^e only absorption 
band discernible w the spectra of the two planets is 
the welI-kn»jlW# ^nd'ln the red, which' Dr- Becker 
finds to extend from A 6174 to A 6214. The supposition 
tha|'. water vapour is present in^ the atmospheres of 
thei^ planets is nc^ supported by the photographs in 
question, as 'the water-vapour lines near D uo not 
differ in appearance in the spectra of the moon and 
Plants. 
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THE SETTING OF CEMENTS. 

A GENERAL discussion on the setting of cements 
and plasters was held by the Faraday Society on 
.Monday, January 14, when several interesting papers 
were contributed. The subject is one of great tech- 
nical importance, in view of the large and continually 
increasing applicati'invOf calcareous cements, e^ecially 
of the Portland class, in cngine^ing and building work. 
Although this country leads ffi^the manufacture of 
Portland cement, very little attention has been given 
to its chemical study by British chemists, and it is not 
surprising that the most important papers in the dis- 
cussion caflae from t rance and the United States. 

Whilst the setting of plaster of Paris is now agreed 
to be brought about by the crystallisation of a super- 
saturated solution, there still exists a difference of 
opinion as to the mechanism of the process in the case 
of Portland cement. The recent work of the U.S. 
Bureau of Standards, as described in a paper by Mr. 
A. A. Klein, supports the view, originally due to 
Michaelis, that the products of hydrolysis are colloidal 
in nature, and that the desicccition and induration of 
gelatinous aluminates and silicates, and even of free 
alumina and silica, are responsible for the mechanical 
.^rength of the cement when set. On the other hand, 
the veteran cement chemist, Prof. Le Chatelier, to 
w'hom the first explanation of setting is due, reiterated 
his opinion that the process is essenti.ally identical with 
the setting of plaster, the hardness being caused by 
crystallisation. Incidentally Prof. Le Chatelier 
offered some criticisms of the tendency, observable in 
much of the literature dealing wath colloids, to use new' 
technical terms as if they affordt^d an explanation in 
tliemselves, whereas they only express known facts in 
new language. 

Dr. C. H. Desch, who opened the discussion, and 
Air. Hatschek pointed out that the difference between 
the two schools is in great part one of terminology. 
It is agreed that the particles of the hydration products 
are usually too small to be distinguished, so that they 
fall w’ithin the region of ultramicroscopic dimensions, 
and surface forces become comparable with those 
which bring^ about the crystalline arrangement. Under 
-such conditions it is almost immaterial whether the 
particles be described as crystalline or colloidal, espe- 
cially in view of the work of von Weimarn, who has 
done much to show' the continuity of the passage from 
ojie condition to the other w'ith diminishing size of 
pacticles. 


chemistry of cement, that there are numerous un- 
solved problems in connection with the setting and 
hardening processes, some of which bear in the most 
direct manner on the utility of cement and Concrete 
Jjm structural materials. Mr. Blount spoke of these 
•difficulties from the point of view of the technical 
chemist, and Mr. Caroe from that of the architect. 
*^Faj^the physical chemist some of|^he most interesting 
of these problems concern the ^mtaneous changes of 
I setting time and their acceleration or inhibition in the 
presence of catalysts. The cheihical constitution of 
Portland cemei^ clinker is now established, thanks to 
the splendid w^rk of the Geophysical Laboratory in 
Washington, a summary of which was given by Mr. 
Rankin, who was responsible for the investigation. 
The exact part playfxi by impurities, such as mag- 
nesia, iron, and alkalis, still remains to be deter- 
mined. 

The addition of puzzolanic materials, containing 
soluble silica, has been practised since ancient times 
' as a means of improving the qualities of lime mortar, 

I and similar additions to Portland cement have been 
recommended. The work of the Bureau of Standards 
indicates that the strength after setting should be im- 
proved by such additions, and the practical question 
was directly raise<l in a paper by Messrs. Lewds and 
Deny, who showed a marked improvement in tlie 
strength of good brands of Portland cement, due to the 
addition of finely ground blast-furnace slag of suitable 
composition- The discussion brought out the fact that 
a difference of opinion exists on this question, although 
the evidence for improvement is very strong. Blast- 
furnace slag as a raw material for Portland cement 
manufacture has received little attention from chemists 
in this feountry, although the industry is now becoming 
an important one, and the utilisation of such a trouble- 
some waste product deserves much closer study. 

Di-scussions of this kind do a great service in review- 
ing the field for investigation in the branch of science 
or industry discussed, and also in bringing together 
work vmdertaken from qqite independent viewpoints, 
the relations between which may have been quite un- 
suspected by the original investigators. Portland 
.cement was an English^ invention? and this country^ 
has always led in its manufacture; it would be of ad- 
vantage to the industry and to engineering if it were 
to receive more attention from British chemists than 
it has hitherto obtained. _ C. H. D. 


The contributions of Prof. Donnan, Dr. Lowry, and 
Mr. Hemming dealt with the agglomeration and dis- 
integration of simple salts, and it was shown that 
these phenomena have a close connection with those 
of setting. In both cases the greater solubility of un- 
stable as compared with stable solid phases plays a 
part. Dr. Rosenhain carried discussion a step 
further by comparing the harSning of plasters and 
salts with the process of solidification of a metal. The 
solid formed in each case is a ctystalline aggregate, 
which breaks more readily, under ordiij^ry conditions, 
across the individual crystals than l^tween their boun- 
daries. This has been attributed t» tHei^prmation of 
an amorphous in^crystalline layer, affittt is possible 
that the strengthfp hydrated plaster may be due, not 
merely to friction between tli^ intcfHtiiwng radiating 
needles of adjacent spherulites,!%r td 9 ^MKl[^mple adhe- 
sion, but to the presence of such am«r|irous material. 
Portland cement would presumably contain a much, 
higher pr<4>ortion of tne amorphous products. ^ 
Another group of papers dealt with questions more 
closely allied to engine^ing practice, and the discus-' 
sion rendered evident the fact, well knqwn to ^ 
who have studied the somewhat complex subject pf 


SKCONDAR Y-SCHOOL EX AMIN A TIONS 
AND ADVANCED COURSES. 

T he Consultative Committee of the Board of Edu- 
cation some years ago prepared a report on exam- 
inatioil^ in secondary schools, and this was published by 
the^Bqard in 1911. Following the Committee’s reoom- 
mendafnon, the Board of Education invited the English 
universities to confer wdth representatives of the Board 
on the whole subject. These conferences took place 
during 1913, and in the same year the Board explained 
the general nature of the proposals it was about to 
make.to representatives of local education authorities 
and 411 ^ associations of secondary-school teachers. In 
July, i'9i4, the Board issued the now well-known Cir- 
cular 849, on “ Examinations in Secondary Schools,” 
and invited criticisms from responsible authorities 
upon, the jcbeme proposed in it. The scheme provides 
for thejnoual examination of grant-earning schools 
in conM^tion with the Board. Two examinations are 
proposed^ and they are to be conducted by one of the 
recogpisedi university examining bodies. The first ex- 
amination is to be suitoble for forms in which the 
mi'erage age of the pupils ranges from about sixteen 
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years to sixteen years eight months. The second 
examination will be designed for those who have con- 
tinued their studies for about two years after the stage 
of the first examination. The first examination is in- 
tended to test the pupil’s general education before h 
bc^gins his school specialisation. It should, under cer 
tain conditions, serve the purposes of a matriculation 
examination, and iteis hoped that eventually it will 
replace the numerou^ entrance and preliminary exam- 
inations to which pupils leaving the secondary school 
have had to submit themselves. The second examina- 
tion will be based on the view that older pupils should 
have enjoyed a more concentrated study of a connected 
group of subjects, and the courses suggested in the 
Circular are (a) classics and modern history, (b) modern 
“humanistic” studies, and (c) science and mathematics. 
The Board’s scheme naturally involves increased ex- 
penditure by the schools, and in Circular 849 the Board 
promised further financial aid, but in a later circular 
of December, 1915, it was announced that proposals 
involving increased financial aid were to be considered 
in abeyance. Circular 996, issued on May 25, 1917, 
however, announced the Board’s ability to take up its 
examination scheme again, and the appointment of the 
“ Secondary-School Examinations Council ” to assist 
the Board to undertake its functions as the co-ordinat- 
ing authority for secondary-school examinations. This 
council is at work, and the schools are awaiting its first 
report. 

Closely connected with the two examinations which 
are being instituted by the Board of Education for 
pupils in grant-earning secondary schools is the scheme 
for the provision of advanced courses in such schools 
outlined in the “Regulations for Secondary Schools” 
issued by the Board last year. The Board states that 
the secondary schools are not sending forward to insti- 
tutions of higher education and research a number of 
properly qualified students adequate to the national 
need. "The Board regards this deficiency as due partly 
to an insufficient provision for advanced work in 
secondary schools, and to meet this need the new ad- 
vanced courses have been planned. They are intended 
for pupils of about sixteen who have reached the 
standard of the Board’s first school examination, an^ 
are to last for two years. The advanced course must 
be in one or other of three groups of subjects, the 
Regulations state : — (i) Science and mathematics, in 
which preponderance may be given to either; (ii) 
classics, i.c. the Latin and Greek languages, together 
with the literature, history, and civilisation of Rome 
and Greece; (iii) modern studies, which must include 
the study of (a) two languages other than English 
with their literature, (b) modern history on broad lines, 
and including the history of England and of Greater 
Britain, but also bearing special relation to the two 
languages chosen. Two, or even thre<!, of these ad- 
vanced courses may be organised in a large school, 
where pupils enough normally remain until about 
eighteen, but probably the number of advanced pupils 
in the school will not allow of more than one course. 
An additional grant for each of these courses is pro- 
mised; it will not be calculated on the number of pupils 
and will in no case exceed 400I. Up to the rniddie of 
November last between 270 and 2^ applications for 
recognition of advanced courses were received by the 
Board. About half of the applications were in respect 
of courses in science and mathematics ; of the renuiin> 
ing half, those for courses in classics were lUtle niore 
than one-third of those for courses in moderrl studies. 
I’p to the same date sixty-three courses in sciertw, 
thirteen in .classics, and nineteen in modern studies 
havo boon recognised. Nearly fifty were still undeter- 
mirfed. In the remainder (atwut 130^ recognition wasf 
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withheld, because the syllabus of instruction submitted 
was unsatisfactory, or because it was not shown that 
it could be satisfactorily carried .out, or because a 
reasonable number of pupils qualified to enter on the 
jcourse was not fortl’.coming. 



GERMAN ECONOMICS AND 
TECHNOLOGY. 

^PHE first meeting^as recently held of the German 
Union of Technical Scientific Societie.s, formed 
by a combination of thirteen associations and unions, 
when problems involving economics and Technology 
during and after the war were discussed. *^rof. Dr. 
Wiedenfeld, of Halle, spoke on the subject, and showed 
that w’hilst, during recent pre-war years, Germany had 
become more and more dependent upon foreign coun- 
tries for many articles of prime necessity, the bk>cluide 
had thrown her back upon her own resources, and 
technical science had been called upon to furnish her 
requirements out of these, under conditions which were 
so far novel in that the question of cost of produc- 
tion became one of secondary importance. The 
problem had been met in three different ways : — 

(1) By re-establishing industries .that had been ren- 
dered unrernunerative by foreign competition, such as 
the production of manganese, the increased production 
of iron, the production of sulphur, and the intensifica- 
tion of agriculture. 

(2) By the increased utilisation of what had been 
waste products so much that the term “ non-utilisable 
substance” had been eliminated by the war, examples 
being the production of lubricants from coal-tar and 
of clothing materials from various waste products. 

(3) By the production of substitutes and of various 
substances by synthetic processes, as of nitro-com- 
pounds from atmospheric nitrogen, and of cattle feed 
from straw. 

It is interesting to note that this speaker objected to 
the multiplicity of Government authorities qpntrolling 
production, and holds that the production of materials 
in large quantities can be assured after the war only 
by means ^monopolies, though not necessarily State 
monopolies. Finally, he insisted upon the itilmense 
importance of close co-operation between technical 
science and industry, neither of which can exist with- 
out the other. It need scarcely be added that many of 
these observations apply quite as forcibly to conditions 
in this country as to those in Germany. 1 

THE NEW INTEGRAL CALCULUS. 

'T*HE ancient Greeks determined various areas and 
A volumes by a method known as that of exhaus- 
tion; but they had no integral calculus properly so 
called, any more than {pace Prof. Burnet) they had a 
differential calculus, aljlpugh they were feuniliar enough 
with the idea of a Ioots described by the mqtion (or 
flow) of a point. Even Fermat miss^ the analytical 
method devised by Barrow, Newton, and Leibniz. This 
was so rapidly^ developed as to assume a form which 
(except in nOjfcatioqjL remained practically unaltered for 
a century an^i^htuf. The reason of this quiescence — 
a sort of dormant vitality — was the of function- 

theory, or, ra^|er, its ^n-existenc(^The appearance 
of Fourier’s WjMK^ooJBie theory of heat compelled 
mathematicia||5^a sni^ the properties of trigono- 
metrical series,* nt\d the conditions under which they 
coul^^be used fof the r^resei^tion of so-called arbi- 
traiTfunctions. Dirichlet and Riemann shed a flood of 
light upon the matter; and Riemann gave a definition 
of a definite integral which could be applied to func- 
tiopspiore general than those that could be integrated 
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na ording to the older (say Newtonian) dehnition. In The hydrometric branch of the service gives in each 
particular, the function to be integrated might have a number of the Boletin the daily heiglit of the principal 
finite number of isolated discontinuities in the range of rivers and lakes of the Republic as observed at fifty- 
integration ; isolated, that is, in the sense of being eight places, with the departure from the average, also 
separated by finite intervals. Thus a new type of in-^ a special study month by month of the conditions at an 
tegrals, the Riemann integrals, had come under objijMdividual station. So far the discussions refer to gauges 
servation. , ^ ^fat various points on the River Parana, where there are 

Quite recently the whole theory of integration has'^»^more than thirty years’ observations available. Vari- 
eiitered upon a new phase, mainly through the develop- ous interesting articles by member of the staff appear 

inent of the theory of sets of pofrtts, and the enlarged from time to time, and it is to be hoped that the prompt 

notion of “ function ” now established. To Lelx^sgue issue of meteorological data initiated by Mr. Wiggin, 

is due a definition of a definite integral which is appHc- director of the Argentine service, will extend to other 

able in certain cases even when Riemann 's is not. The South American weather bureaux. 


Lebesgue integral agrees in value with the Riemann 
integral when the latter exists; just as the Riemann 
integral agrees in value with the ordinary integral when 
the latter exists. The very latest contributions to the 
theory are mainly due to Vall 4 e Poussin and Baire, 
and apparently a kind of finality has been reached in the 
mathematical notion of an integral, at least in the light 
' of our. present mathematical knowledge. Students will 
fii^an excellent summary in Prof. G. A. Bliss’s lec- 
ture, “ Integrals of Lebesgue,” published in the Bulle- 
tin of the American Mathematical Society for October, 
1Q17. The reader must have a fair acquaintance with 
the theory of .seds (including the notions of measure and 
content); otherwise the lecture is self-contained. Refer- 
ences to recent works on the subject are also given. 

Few things are more remarkable than the mathe- 
matical discoveries of the present generation, dis- 
coveries which have profoundly affected the very rudi- 
ments and foundations of logic, analysis, and geometry. 
They cannot be ignored even by the elementary teacher, 
and the problem of making them familiar to students is 
one that must be resolutely faced. G. B. M. 

METEOROLOGY IN THE ARGENTINE 
REPUBLIC. 

A CO^’ has reached us of the Boletin Mensual 
of file Argentine Meteorological Office — a new 
monthly weather review that has now been running 
for more than a year. The data summarised refer to 
the y^r 1916, and are given 'in useful form. The 
tri-da* meteorological observations for twenty-five 
stations are printed in extenso, and an abstract of these, 
along with returns from other fifty-two stations, are 
given in an ex^^ended table. The elements summarised 
iye pressure, temperature, relative and absolute 
numidity, direction of the wind, rainfall, cloud, and 
tile number of frosts experienced. 

The stations range in latitude from 55® S. to 22° S., 
and in height from 4 to 3447 metres, so that all 
climates are represented. Tables of daily rainfall are 
given for more than '1400 stations. The distribution, 
as is to be expected in a country like Argentina, where 
the meteorological posts are ua general also railway 
stations, is very irregular. In we province of Buenos 
Aires, which embraces an area equal to that of the 
L'nited Kingdom without Wales, there are 556 rain- 
gauge stations, but in the equally large territory of 
Santa Cruz there are only eleven stations. The results 
are shown in six coloured maps, giving the rainfall, 
the departure of^he rainfall from the average, the 
accumulated rai^pU since the beginning of the agri- 
cultural year, viz. July i, wj||h departures from the 
average, the mean temperatul^ pressure, and prevail- 
ing winds, and the extremes ol||pBmperature. Detailed 
hourly values of declination, horizontal force, and ver- 
tical force as recorded at the Central Magnetie Ob- 
servatory at Pilar (lat. 31® 40' S., long. 63® 53' W.) also 
appear, along with a summair of the seismic pheno- 
mena recorded at several points with the Milne or 
Bosch-Omori seismographs. ^ 
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THE NEEDS OF OUR EDUCATION AT 
THE PRESENT DAY. WITH SPECIAL 
REFERENCE TO SCIENCE TEACHING.^ 

■p ARLY in the past year a work was published 
■*— ' by a recently retired Ambassador which was 
understood in a special way to reflect the opinion of 
the Foreign Office. In this book he set forth the 
“necessary qualifications” for the diplomatic career, 
which in his opinion were “good birth, good breeding, 
good looks, and good health,” and went on to say — 
“ Science is not necessary. Geography beyond elernen- 
t.'irv notions is not of great value. The diplomatist 
will acquire what geographical knowledge he needs of 
the country to which he is appointed while residing 
at the post. Few men can know it in sufficient detail 
beforehand.” 

We drifted into this war through sheer Lack of expert 
knowledge of foreign countries and foreign languages. 
We have muddied and misconducted our war opera- 
tions on sea and land through lack of expert know- 
ledge, of science, on the part of those commanding at 
home, and sometimes — happily not always — of those 
commanding abroad. If by the proverbial good luck 
which saves Great Britain ever and again ; if, still more, 
by the unparalleled bravery of our men in all branches 
of the comb.atant Services, 'by their innate common 
sense and coolness, and by the occasional streak of 
genius among their leaders, which not even a War 
Office or an Admiralty can occlude, we are sufficiently 
victorious to make peace on satisfactory terms, we 
shall need more than ever to reform our system of 
education and the general curriculum to l>e applied in 
all schools to the children and youth of both sexes. 
We shall not, I believe, conquer the Germans suffi- 
ciently in this round to be sure they will remain in the 
sphere allotted to them. We shall at best be able with 
the help of our Allies to turn them out of France, 
Belgium, and Italy. Serbia and Rumania, and leave 
them temporarily exhausted behind a frontier they only 
intend to respect until they , regain strength. The one 
sure way to beat the Germans and keep them in their 
place is to become better educated than they are, and 
apply our new education to developing the resources of 
our own land and of the four or five million square miles 
in the tropics dependent on the London Government 
for direction. 

Prior to the war, because of our contempt of a 
scientific education, we offered little or no inducement 
to our young men and women to serve the Home Coun- 
try and the Empire in the application of science to 
industry, commerce, and the enlargement of the 
national intelligence. Therefore, we had to recruit 
our science teachers frequently from Germany. A 
great influx of clever men came to Britain from Ger- 
many under the aegis of the Prince Consort and from 

^ From the presidential addre«A delivered before fbe Association of Public- 
School Science Masters on January 8 by Sir H. If. Tobnston, G.C.M.G., 
K.C.B. 
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the awakened interest in art and science he left beWnd 
him. They became scientific pioneers in African ex- 
ploration, professors of philology, of Sanskrit, of Celtic 
languages, of forestry, botany, zoology, chemistry, and 
history. They excelled in Oriental studies, in botany, 
and in chemistry, and rendered yeoman service t 3 d( 
British industrial and mental development. Most of- 
them are dead — happily dead before this horrible war 
revealed the drejidful, the iinforgivably cruel side of 
Imperial Germany. A few are pensioned off, but their 
names are indelibly inscribed in the history of the 
British Empire, if that history be truly written. 
few have returned to Germany. But never again, 
within the lifetime of the youngest man present, shall 
we send to Germany for instructors in any branch of 
learn inrg. 

Consequently, it is more than ever v’itally necessary 
that we should reorganise our education, and produce 
as home-bred articles all the botanists, philologists, 
foresters, zoologists, entomologists, chemists, astro- 
nomers, translators of Oriental manuscripts, and musi- 
cians we require for our home needs and for the Empire 
dependent on our initiative. We shall not do this 
efficiently with our existing ideals of education at the 
great and small schools. 

But we require not only to train British biologists, 
astronomers, ethnologists, philologists, historians, 
chemists, and a hundred other diverse types of special- 
ists, but equally we need to give a glimmer, a general 
idea of these Ijranches of science to all the people of 
the realm. Geography must bulk largely in popular 
education; some idea should be given of the earth’s 
age and structure; elementary notions of astronomy, 
z<x>logy, and botany are highly necessary to the mental 
equipment of the masses; and ethnology is of equal 
importance with geography. The history of Great 
Britain and Ireland should l>e taught intelligibly and 
truly, not in the Mrs. Markham .style, nor with the 
prejudices of Macaulay or Father Benson. Something 
of human anatomy and much about the laws of health 
should be in the curriculum of even the humblest 
school. An elementary knowledge of arithmetic and 
a thorough knowledge of the English language — its 
origins, its right conventional pronunciation, and its 
weird and wicked orthography; an introduction to the 
-masterpieces of English literature; smatterings of 
Eatin, Greek, and French — sufficient to understand the 
part these languages have played in the formation of 
our vocabulary ; a generalised explanation of electricity 
and the simplest and most important facts of chem- 
istry; these, it seems to me, with the teaching of a 
good handwriting and the clear expression of thoughts 
on paper and a little freehand drawing, are the 
essential subjects of the basic education which should 
be given to every child in the kingdom between the 
ages of six and fourteen. 

Building on such a base, we can then branch out 
along the lines of specialist education ; Shorthand, after 
longhand ; the phonetic writing of English, after the 
preposterous artificiality of conventional spelling; 
foreign language.^ after our owm ; drawing and paint- 
ing for those who incline to the pictile arts ; music for 
all who are musical; aqthropolc^ and ethnology in 
their diver.se ramifications for the future traveller, 
clergyman, administrator, or police-court magistrate; 
geometry, geodesy, mechanics, hydrostatics, and 
physics, and the higher mathematics for the pre- 
destined surveyor, builder, engineer, or astronomer; 
chemistry and agriculture, animal pathology for the 
farmer-in-grain ; chemistry, again, and all the oot- 
growfiis of that mighty chapter in the New Bible for 
the intended manufacturer and tradesman ; ballistics 
for' the cadet ; botany, entomology, .Sociology, modem 
history, law, and languages for the future statesman; 
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and the differential calculus for those who crave an 
opportunity of applying it to some more practical pur- 
pose than merely passing as Senior Wrangler. 

Education, it seems to me, comes under three heads; 
(i) That which deals with the necessities of man’s body 
||“g>mnastics, training of the eye and ear, the develop- 
Rnent of the muscles, skill with w'capons or utensils, 
the strengthening of the nerves, the making of each 
girl and boy into as healthy and fit a member of the 
community as is possible; the teaching of all the 
mechanical and constructive arts that go to feeding 
our bodies and minds, .sheltering us, transporting us 
from place to place, and clothing us. (2) That which 
supplies the requirements of man’s mind, all useful 
learning^ regarding the past, the place of our planet 
in the Cosmos, the other forms of life that share the 
earth with man, the interpretation of the great New 
Bibltv- in short, the Book of the Earth —itself, which 
we are just learning to read, and those other lesser 
books, the products of the human mind; not only the 
documents left to us from the pre-Christian IVfedlter- 
ranean world, but aI.so the great literatures of Indilii of 
Scandinavia, of China and Japan, of Renascent Italy, 
England, France, of the Aztecs in Mexico, and of the 
.Semitic and Hamitic peoples. (3) That of the educa- 
tion of the soul. 

'Phis last is a much-abused word,, the precise mean- 
ing of which no one can define to the liking of his 
neighbour. It is the imponderable, “ insaisissable,” 
imperishable spirit of the tace which we also call 
"character” and "disposition”; which is referred to 
poetic.aIIy as "heart” in contradistinction to "head.” 
It is almost universally agreed that the education of the 
inipressionable young cannot be confined to the cultiva- 
tion of muscles and the steadying of nerves, to the care of 
the teeth and the removal of adenoids, to the initiation 
into the mechanical arts and the decorative arts ; nor 
to 'the filling of the mind with an tm cyclopaedia of use- 
ful information. You have, in addition to faring for 
mind .and body, to impart such education ^ttes may — 
here with great, there with only partial, success — ^turn#' 
•the raw material of your pupils into good men and 
women, honest servants of the State, enthusiastic 
patriots, .and law-abiding citizens, obeying, ^|flli|i»fV'ever, 
wise and humane laws which they are competent to 
frame or to understand. 

Into this third great branch of education science, 
founded on demonstrable truth, alone must enter; 
superstition must be banned. The scientific ba.sis aitid: 
authority fior temperance and chastity must be ex- 
plained; children must be shown that wrongdoing 
against one’s self or the community does not pay in 
the long run — 'that against one’s own body and rhind 
it is rapidly punished ; that against the community not 
onlv are there unpleasant comsequences through the 
enforcement of laws which we have made for the pro- 
tection of the commui||||ty, but also that the wrongdoer 
himself would suffer in security and happinfss were 
there no such laws. 

THE METEOROLOGICAL RESOURCES OF 

THE EMPIRE.^ 

I N many directions steps are bijng taken to sur- 
vey the resources of the Empire and to plan 
how these may best utilised in the generM recon- 
struction which musMiuidoubtedly be taken in hand 
on the cessation of %ostifities. In meteorology the 
same should be done, for within the En:q>ire we may 
meet every type of climate. The great Overseas 
Dominions, India, the Colonies, >and especially the 
oceanic islands, not only afford the means for extend- 

} Abatrdct of the predidential adfiroM doii^vtrod before the Royal Meteors*^ 
logieal Society on Januery 16 by Ma’or H. O. Lyoni, F.R.S. “ 
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ing our knowledge of the direction and velocity of the | science within the Empire that there are opportunities 
cutrents of the upper air, to meet the demands of avia- by which we have hitherto profited inadeauately. 
tion, which will become greater in the near future, but In East and West Africa we have two large ^^oups 
with a very moderate increfise in the resources of their of Colonial possessions having closely related climates 
♦•xisting institutions, and more adfive co-operation, they and being already in possession of a number of 
may powerfully aid in the solution of many meteoro-^ meteorological stations with records extending over a 
logical problems of theoretical and practical import-’*® Considerable number of years. It should not be be- 
ance. r*yond the wit of man to devise a workable system of 

But the organisation of the Empire’s meteorology at co-operation for these stations so as to form for each 
the present time is very far from being adequate, for a service which .should have a^ meteorological observfi- 
ihe provision of stations has grown out of local needs lory as its technical centre, with one or more_ trained 
<M' individual initiative, not from a considered plan, meteorologists to direct its energies and to utilise the 
W’hen we examine the meteorological organisations of collected inforiruition for the use of the Colonies them- 
thf Empire we may well be astonished at their extent selves and of the Empire as a whole. 

,in«l their development, but as we look further into tht; .Already a secular decrease in the annual rainfall of 
matter we shall see that we are still far from utilising Nigeria has been not merely suggested as being indi- 
them to the best advantage, for reasons which will cated, but also announced by some as a fact, so that 
appear. the confirmation or confutation of this contention is a 

in all countries where there is a meteorological ser- matter of very urgent importance fo the Colony. Such 
vice the network of climatological stations is controlled questions as these are best investigated on the spot by a 
by one or more first-order stations, or meteorological trained meteorologist in the first instance, even though 
observatories, at which continuous records or hourly the final stages in the inquiry may require reference 
le.'idings of pressure, temperature, wind, sunshine, to the meteorological authorities^ of other regions for 
rain, etc., are taken, ljut none as yet exist in the great the results of their investigation into similar or related 


Colonial regions of East Africa, West .Africa, or in the 
West Indian Islands, though there are eighteen insti- 
tutions of this class in other parts of the Empire. 

The work of the meteorologist does not end with 
recording the pressure, or the temperature, or the 
monthly amount of the rainfall, but meteorological 
observ.ations, after being taken, must be worked up 
into the various forms in which they will be most 
us<!ful for shipping, agriculture, water-supply, engineer- 
ing, sanitation and health, and now, also, aerial trans- 
port. The same form will not suffice for all, and 
meteorology itself has its own especial needs, but the 
important thing is that this information, however .accu- 
rate and detailed it may be, will not be available in 
<‘xactly the forms that answer to different requirements 
unless there is a sufficient staff of trained meteoro- 
logists to handle it and to supervise its preparation. 

^ Nor is the study of a single region sufficient in itself. 
India, in preparing the monsoon forecast, draws upon 
data fr^fnv Egypt, St. Helena, Brazil, etc.; Egypt, in 
forming^'lrh yearan estimate of the coming Nile flood, 
utilises information from India, Uganda, the South 
Atlantic, and so on. The East Indian Islands need 
warnings of their hurricanes from the more eastward 
blands of their archipelago, and must utilise all that 

and Africa can tell them about the development 
and movement of tropical storms before their pre- 
cautions can be considered to have exhausted all the 
means available. All lands which He near the sub- 
tropical zones of scanty rainfall are vitally interested 
in the problems of forecasting the probable suffilfency 
or failure of their rainy season. The droughts of the 
pastoral regions of Australia and South Africa are well 
known, and the same occur in the Sudan, though 
from its ‘retarded development less has been heard of 
them up to the present time, but in the future, as the 
population increases and becomes more settled, the 
.same considerations will demand attention. Similarly, 
the countries in temperate zones find some of their 
most urgent problems in the ad«^uacy or inadequacy 
of the summer heat for the ripening of cereal crops. 

We are far from having solyfd these problems, but 
we know enough to say definit^ that they cannot be 
.solved from the study of a singlci, region, but that they 
are world-problems in which the meteorological condi- 
tions of the whole world must be considered^ and for 
studies of such vast importance the British Empire 
offers unequalled opportunities, which must be seized 
and fully utilised. It is in the development of our 
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questions. 

.After considering in detail our meteorological organ- 
isation we find that within the Empire there are 
already upwards of looo climatological stations distri- 
buted all over the world, from lat. 6o° N. to lat. 54° S., 
near the equator, within the tropics, and in the tem- 
perxite zone. Thev .are on coast-lines, m the heart of 
continents, and on oceanic islands. Some few, especially 
in India, are at high altitudes above sea-level. They 
therefore furnish us with opportunities for investigat- 
ing almost any problem that may arise in meteorology 
if competent meteorologists make full and proper use 

of them. , . j * 

We come, then, to the conclusion that, in order to 
provide trustworthy and adequate information reg.ard- 
ing the climate of the Empire, and the meteorological 
phenomena which plav so important a part in the lives 
of all the inhabitants of the earth, a more efficient 
organisation of our meteorological resources is neces- 
sary. In the first place, men will be required who 
have received a good training in modern meteorology , 
and have such a knowledge , of physics and mathe- 
matics as will enable them to deal with the problems 
which thev meet. Hitherto there have been very few 
of these men in this country, but the present needs 
have brought a number into direct contact with the 
subject, and if the meteorological services of the Em- 
pirc are going* to offer a career to an able meteoro- ; 
logist, some of them may elect to adopt it. Co-opera-^ 
tion and Intercommunication will be all the more essen- 
tial and valuable when the meteorological work is 
entrusted to speciallv trained men who have seriouriy 
studied the subject, and this society should be abte by 
means of its meetings, and especially by its 
to aid powerfuUy in the attainment of this desirable 

object. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Leeds.— The Department of Physiology is about to- 
undergo extension. The work of the teachers of 
physiology has been divided. Dr. H. S. Raper has 
been appointed professor of physiology and biochem- 
istry, and Dr. C. L. Evans has been anointed to a 
new chair as professor of experimental physiology, or , 
as it will probably be called, “experimental physiology 
and experimental* pharmacology.” This change illus- 
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traU-s the fr<*ncl of modern medicine and surgery. It is 
becoming evident that an increasing contribution to 
their progress is rendered possible by a detailed study 
. of the chemical processes met with in health and 
disease, and the influence upon them of substances 
of known chemical composition. Recent investigations 
furnish an example. Antiseptic action of substances 
containing active chlorine was undertaken early in the 
war by the University in conjunction with Dr. H. D. 
Dakin. These researches led to the introduction of 
two antiseptics, chloramine-T and dichloramine-T, 
which have been widely used in the treatment of war 
wounds. To carry out efficiently the new schemes in- 
volved in the above changes, increased laboratory ac- 
commodation for research will be necessarv, and addi- 
tions to the apparatus in the Department of Physiology 
must also be provided. Prof. Raper was .appointed, in 
1910, lecturer in pathological chemistry at the Univer- 
sity of Toronto, and held that post until his appoint- 
ment in 1913 as lecturer in physiological chemistry at 
Leeds University. He is now on militar}- service. 
Prof. Evans is also on military service. His pub- 
lished works comprise a number of valuable papers 
on subjects of physiology and chemical physiology. Tn 
the important branch of the medical school that which 
relates to pathology and bacteriology — there are also 
likely to be interesting developments in the near future. 


A coi’KSE of four advanced lectures on “The Elec- 
trical Examination and Treatment of Affections of the 
Nervous System” will be given by Dr. A. D. Waller 
and Miss M. D. Waller in the Physiological Labora- 
tory of the University of London, South Kensington, 
on February 5» 12, 19, and 26, the admission to which 
will be free, without tickets. 

A COURSE of nine public lectures on “ Animal Life 
and Humjm Progress,” arranged in conjunction with 
the Imperial Studies Committee of the University of 
London, to be given on Wednesdays at 5.30, will open 
at King’s College on January 30 with a lecture on 
“Man’s .Account with the Lower Animals,” by Prof. 
.Arthur Dendy. The other lectures to the end of F'ebruarv 
will be : — Some educational and moral aspects of 
zoology. Prof. G. C. Bourne ; Museums and research, 
C. Tate Regan; Man and the web of life. Prof. J. 
.Arthur Thomson; The origin of man. Prof. F. Wood 
Jones. Admission to the lectures is free. Cards for 
the course may be obtained from the Publications 
Secretary, King’s College, Strand, W.C.2. 

In connection with the work of the Imperial Studies 
Committee of the University of London, a course of 
public lectures on “ Some Biological ProblemB of To- 
day” is being delivered at University College on Mon- 
da j^s at 4 p.m. The course began on January 21, and 
the first five lectures- are : — (i)The problem of food. Prof. 
W. M. Bayliss; (2) W’ar bread and its constituents. 
Prof. F. G. Hopkins; (3) Accessory food factors 
(vitamines) in war-time diets. Miss E. Margaret Hume; 
(’4) Alcoholic and other beverages. Prof. .A. R. Cushny ; 
(.S) The possibilities of increased crop production. Dr. 
E. J. Russell. The lectures are open to the public 
without fee or ticket. 

The early introduction by Mr. Fisher of an amended 
Education Bill, referred to last week, shorn of the 
more obtectionable administrative features of the 
original Bill, has given general satisfaction. It says 
inuch for the credit and courage, no less than for the 
sincerity, of Mr. Fisher and his educational ideals that 
he^ has not failed to take note of the strong feeling 
Jfeevinced, throughout the country during his educational 
^^campaign, against any further increase of Dureau- 
‘ cratic control with respect to the Board of Education. 
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! Parliament is justified in declaring a policy, but it 
must be left to the local authorities to give it full effect. 
The Act of 1902, whilst it made the county and borough 
councils responsible fgr all forms of education within 
their areas, failed to make the obligation mandatory. 
In the present Bill this is remedied, and now they 
must submit schemes for the approval of the Board to 
give effect to its requirements, and since the Board 
commands under the proposed system of consolidated 
grants large financial control up to 50 per cent, of thv 
total local expenditure, it can readily call upon recal- 
citrant authorities to fulfil the conditions laid down. 
Probably the most difficult will be, having regard to 
industrial conditions, to the requirements of agricul- 
ture, and to the scattered and remote character of cer- 
tain rural areas, to make satisfactory arrangements in 
respect of the clauses of the Bill which are designed 
to secure the continued education of young people be- 
tween fourteen and eighteen. Many different solutions 
will be required according to the S|>ecial circumstances 
of industries and localities. Wide and far-reaching 
as are the provisions of the Bill, it is, after all, a 
tentative measure, leading, it is to be hoped, to further 
developments, in the near future, alike in the provision 
of maintenance for children declared fit for fuller edit- 
cational opportunities, in ensuring more complete 
measures for the care of child-life from the earliest 
age, and in the raising of the compulsory school age 
to fifteen, as in the Scottish Bill. The educational 
features of Mr. Fisher’s Bill have met with general 
approval, and it may be now anticipated with confi- 
dence that early in the new session Parliament will 
give the Bill legal effect. 

Tith' Principal, Dr. R. Mullineux Walmsley, in his 
report at the prize distribution of the Norlh.-impton 
Polytechnic Institute on January 19, said the manu- 
facture of high-class munitions upon a commercial 
scale, commenced on July i, 1915, had been continued 
uninterruptedly to the present time. In the Technical 
Optics Department the work of training women 
students in full-time classes in lens- and prism-grindit 
ing was vigorously pro.secuted. This department has 
been highly successful, and the value of its work with 
reference to the prosecution of the war canndl be exag- 
gerated. .Attendances at other classes followed much 
the same course as in the preceding session, the chief 
feature being the continual draining off of the senior 
men both for actual service in the forces and for muni- 
tions work. As usual, the work has continued to m 
ceive the cordial support of the trades affected. What 
w'as describedjjin the last report as ” looking forw’ard ” 
work, namely, the training of disabled sailors and 
soldiers to take their places in the life of the country, 
not dk\y now’, but also after the conclusion of the war, 
was continued. To the end of July, 1917, eleven com- 
plete courses for training suitable men as electric power 
sub-station attendants w'ere given, and the whole of 
the men trained were placed out. In the session now 
running further courses have been given, and the six- 
teenth course of the series has been started. Fifty- 
eight members of the staff, 542 members and students, 
and 802 students have joined the colours, and 
there are 104 V.A.D.’s serving in military hospitals 
abroad and at home. Of those joining the forces 169 
have obtained commissions. Another line of work is 
the placing of the equipment and staff of the poly- 
technic at the disposal of the Government. From time 
to time various members of the senior staff in different 
departments have been requisitioned for experimental 
and scientific work intended to aid the prosecution of 
the war, and as the equipment of the laboratories is, 
in many directions, 'very complete, a considerable 
amount of wmrk has been done. 
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The eighteenth annual general meeting of the Asso- 
ciation of Public School Science Masters, held on 
January 8 and 9 at the City of London School, was 
remarkable for the unanimity shown by members on 
certain important points. The main aim of the asso- 
ciation at the present moment is to make it certain 
that every boy in the public schools should receive 
training in natural science. This training should be 
part 01 the general education of the boys, and should 
therefore be on lines suitable for those who will not 
afterwards make science their special study. Such 
lines were laid down by the association twelve months 
ago in a pamphlet known as “Science for All,” in 
which prominence was given to the human and bio- 
logical aspects of the subject. Since this is non-special- 
ist training, it must be taken in the schools before the 
average boy reaches the age of sixteen and a half, 
when a certain degree of specialisation usually begins. 
These points were referred to by Mr. O. H. Latter, 
who explained to the members the far-reaching effects 
of university entrance examinations on curricula. The 
committee, he said, had been met very sympathetically 
by Oxfoi^ University in this matter, and negotiations 
were still going on with Cambridge. During the dis- 
cussion which followed, the Board of F>ducation policy 
of grouping science with mathematics in these exam- 
inations was severely criticised. No enthusiasm was 
shown for the introduction of “ compulsory science ” in 
such examinations, if the main aim can be attained 
in any other way ; on the other hand, the general feel- 
ing of the meeting was in favour of removing compul- 
sion (so far as this means that failure to pass in one 
subject alone necessarily prevents a boy from 'passing 
to the universitv) from all subjects, with the sole ex- 
ception of English. The moderateness of the associ.a- 
tion was shown again later, when the following reso- 
lution was passed unanimously : — “ That it is desirable 
that opportunities be given to candidates for science 
scholarships to offer a historical or other literary sub- 
jedlas subsidiary to their main one.” Extracts from 
^jSir^H. H. Johnston’s presidential address are given 
elsewhere in the present issue. 

Societies and academies. 

London. 

Geological Society, January 9. — Dr. Alfred Marker, 

S resident, in the chair. — L. D. Stamp : The highest 
ilurian rocks of the Clun Forest District (Shrop- 
shire). Clun Forest is a district in which Upper Silu- 
rian rocks crop out over a wide area.i ^ terrupted by 
outliers of Old Red Sandstone. The dmrict is separ- 
ated from the typical Silurian area of Ludlow by 
the great line of disturbance that passes through 
Church Stretton and Old Radnor. The succession of 
beds compares closely with that in the Ludlow district. 
The main differences are : — (i) Th^ the Aymestry 
Limestone is represented by mudstmres west of the 
great fault-line, and (2) that all other divisions show 
increased thicknesses. There is no evidence of any strati- 
graphical break. The sequence is complete from the 
Lower Ludlow rocks up into the Old Red Sandstone, 
and the changes in lithology are gradual. The extent 
of Old Red Sandstone, as indicated on present maps, 
must be restricted, since most of the supposed Old 
Red Sandstone has been found to belong to the Teniie- 
side group, which here attains a great development. 
The Silurian age of the beds is shown by the occur- 
rence of Lingula minima and of characteristic lamelli- 
branchs. A comparison with other districts in which 
Upper Silurian rocks are developed shows that deposi- 
tion attained its maximum along the Welsh Border, 
lythe thickness of the formations decreasing rapidly 
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southwards and eastwards. On the east of the dis- 
trict — in the neighbourhood of the fault-line — the 
strata are folded along axes ranging north-north-east- 
wards parallel to the main fault. Away from the 
major faults the folding is gentler, and folds ranging 
nearly due east and west ^ make their appearance. 
Farther west the north-north-eastward folding and 
fracturing reappear. 

Mlneraloglcal Society, January 15. — Mr. W. Barlow, 
president, in the chair. — Dr. J. W. Evans: Diagrams 
expressing the composition of a rock. These diagrams 
are intended, like those of Michel L6vy and Mugge, to 
indicate at a glance the significance of the analysis of 
a rock or complex mineral silicate. The molecular 
proportions of the constituents are determined in the 
usual manner, those of the ferrous and magnesium 
oxides, however, being doubled. The silic-fi is repre- 
sented by two rectangles placed side by side^ the length 
of each being half the molecular proportion of silica. 
In one of these rectangles lengths equal to the mole- 
cular proportions of potash, soda, and lime are 
measured off in succession, and in the other those of 
alumina, iron oxide, and magnesia. ^ Thus ^ the 
same space represents both metallic oxide and silica, 
and so far as felspars, fclspathoids, or aegirine are 
actually or potentially present, the monoxide and ses- 
quioxide they contain are, with two molecules of silica, 
represented by contiguous portions of the two rect- 
angles. The excess, if any, of lime over available 
alumina has the silica necessary to form wollastonite, 
and the excess, if any, of iron oxide over .available soda 
and the magnesia have the silica required to form 
orthosilicates. The remaining silica space is then 
divided up to show the additional silica required or 
available for the felspars, fclspathoids, and aegirine, 
and that available to convert the orthosilicates of iron 
and magnesium into metasilicates. The remainder 
represents free silica or quartz. — Dr. G. F. H. Smith : 
The use of the gnomonic projection in the calpjlation 
of crystals. If projected on to a plane at right anj^les 
to the edge of the zone containing the poles from^ which 
bi-angular measurements were made, the diagram 
takes the form of a net, the nodes of which represent 
the principal poles. The unit lengths of the net are 
easily calculated from the data, and once the rect- 
angular co-ordinates of any node with respect to axes 
on the diagram have been determined those of the 
remainder follow by simple addition or subtraction ; 
the corresponding spherical anglea^are deduced by a 
simple calculation. The accuracy ^f the calculations 
may be checked from the diagram at every step. To 
keep the projection corresponding with any crystal 
within reasonable dimensions it is sometimes convenient 
to project on to the faces of a cube. The direction of a 
zone when crossing from one face to another is very 
simply found from the diagram. 

Mathematical Society, January ly^^Major P. A. 
MacMahon ; A methdH for studying any convergent 
series. — G. H. Hardy : Additional note on Dirichlet’s 
divisor problem.— J. H. Grace: Note on a Diophantine 
approximation. — K. Amanda Rail :A note on a theorem 
of Mr. Hardv’s.— C. H. Foreyth : Super-normal curves. 
—Prof. H. Itllton and Miss D. S. Tack : Plane quartic 
curves . with a tac-node. 

Paris. * 

Academy of Sciences, December 31, 1917. — M. Ed. 
Perrier in the chair.— A. . Lacroix : The eruption of the 
Quetzaltepec volcano and the earthquake that destroyed 
San Salvador (June-July, 1917). A detailed account 
of the eruption, gathered from the statements of eye- 
witnesses and from photographs, is given. The great 
loss of life and damage were mainly due to the earth- 
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quakes.- - M. Hamy : A particular case of diffraction of 
the images of circular stars. — E. Arl 4 * : The necessity 
of improv-rng the Clausius equation of state. In the 
Clausius equation 

^'£ - 

7>-a (v+fiy 

it is proposed to replace the two constants a and yS 
by two functions of the temperature, and it is shown 
that the main advantages of the original equation are 
not lost.- A. Blondd : The direct measurement of the 
angle of internal decalage of an alternator. — G. Jnlla : 
Rational substitutions. — M. Aklmoll : Fourier-Bessel 
transcendentals with several variables. — M. Mesnager : 
The rigorous demonstration of the formulae of rect- 
angular beams and plates. — A. L£aut6 : Complement 
to M. Blondel’s theory on the induction reaction of 
alternators. — F". Delhaye and- .M. Sluys : The erosion 
valley of the Congo and its tectonic antecedents. — P. 
Brodin and F. Saint-Girons ; Researches on the leuco- 
cytes of blood from tuberculous subjects. For data 
to be of value, the leucocytes must be taken daily for 
ii considerable period. The higher the proportion of 
polynuclear leucocytes, and the higher the total num- 
ber present, the graver the prognosis. — MM. Nicolle, 
Fayet, and Truche ; The treatment of epizootic lymph- 
angitis by means of autolysed yeast juice. An account 
of the technique proposed and the results obtained. — 
F. Diinert : What arc activated muds? The muds caus- 
ing rapid nitrification of sew.age contain chalk (50 per 
cent.) and albuminoids {20 per cent.), the remain- 
iirg 30 per cent, being non-albuminoid.^ — J. Belot and 
JI. Fraudet : The localisation of foreign bodies in the 
tyeball and the muscles of the eye. — A. Cabanes : Anti- 
septic treatment by chloroform. A stream of oxygen 
containing alcohol and chloroform vapour is circulated 
through the wound. Purulent secretions diminish 
rapidly under this treatment, and leucocytic rt;actions 
are increased. — J. Brldri ; I^eucocytotherapy or aseptic 
pyotherapy. Its use in lymphangitis of the horse. 
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Royal Society of Arts, at 4.30. — The Manufacture of Margarine in 
Great Britain ; Sir William G. Watson, Bart. 
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Royal Society, at 4.30. — Probable Papers: The Growth Trees: A. 
Mallock. — Action of Light Rays on Organic Compounds, and the Photo- 
^nthesis of Organic from Inorganic Compounds in Presence of Inorganic 
Colloids : Prof B. Moore and T. A. Webster. — The Isolation and 
Serological Diffcrcniiaiion of Racil/us Mnni : Capt. W. J. TuTloch.— An 
Investigation into the Periodicity of Measles Epidemics in the Different 
Districts of London for the years iSoo-xgis ; Dr. J. Brownilee. 

Royal Institution, at 3. — Revolving Fluid and the Weather Map : Sir 
Napier Shaw. 

FRIDAY, February x. ^ ^ 

Royal Institution, at 5,30. — Gravitation and the Principle of Relativity-: 
Prof A. S. Eddington. 

SATURDAY, February 2. 

Royal Institution, at 3.— The Ethics of the War ; P. H. Loyson. 
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^1) Treatise on Applied Analytical Chemistry: 
Methods and Stan^rds for the Chemical Analy- 
sis of the Principal Industrial and Food Pro- 
ducts. By Prof. V. Villavecchia and others. 
Translated by Thomas H. Pope. Vol. i. Pp. 
xvi + 475. (London: J. and A. Churchill, 1918.) 
Price 215 . net. 

1(2) Trattato di Chimica Generate ed Applicata 
all’ Jndustria. By Prof. E. Molinari. Vol. 1 ., 
Chimica Inorganica. Parte Prima. Quarta 
edizione, riveduta ed ampliata Pp. xiv+560. 
(Milano: Ulrico Hoepli, igi8.) Price 12.50 lire. 
<(3) Notions Fondamentales de Chimie Organique. 
By Prof. C. Moureu. Cinqui^me Edition, revue 
et considerablement augmentc^e. Pp. vi-f548. 
(Paris : Gauthier- Villars et Cie, 1917.) Price 
20 francs. 

(4) Reagents and Reactions. By Prof. E. Togf- 
noli. Translated from the Italian by C. Ains- 
worth Mitchell. Pp. viii + 228. (London: J. and 
A. Churchill, 1918.) Price 65. net. 

<i) pROF. VILLAVECCHJA, the director of 
A the chemical laboratories of the Italian 
Customs, has compiled this useful treatise for the 
purpose of facilitating' the examination of indus- 
trial and alimentary products, and of the raw mate- 
rials of their manufacture. ^ It would seem to be 
•especially designed for the exact character- 
isation and valuation of commercial products by 
experts and inspectors appointed to enforce con- 
tractual conditions in connection with the pur- 
chases and supplies of the State. It is, in fact, 
such a book as might be put together by the head 
of our own Government laboratory for the use of 
the members of his department. It covers, how- 
ever, a far wider range of analytical work than 
usually falls to the lot of a Government chemist 
in this country, who is seldom called upon to make 
m^ny of the very specialised analyses which are 
treated of in this book, as they have no direct con- 
nection, as a rule, with the requireitjpnts of the 
State. In the few exceptional cases in which such 
examinations are needed special arrangements are 
made. The Government departments in this 
country have probably much larger and wider faci- 
lities for enlisting the services of specialist ana- 
lytical experts than is the case in Italy, which may 
account, therefore, for the comprehensive scope 
of Prof. Villavecchia’S work, which was primarily 
designed for use in his own department. 

The book treats of the analysis of potable waters 
and water for industrial purposes; of the exam- 
ination of a great variety of chemical products, 
inotganic and organic, such as the common acids, 
alcohols, esters, salts, mordants, sulphur, etc. ; of 
the more important fertilisers ; of cement mate- 
rials; metals and alloys; fuels; mineral oils and 
their derivatives ; fatty substances ; and a variety 
of industrial products obtained by the treatment 
of fatty matters, such as stedHne, s<^p,' glycerin, 
hydiogenised •■oiis,-etCi-' ..V- ' 
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The methods, as a rule, are judiciously selected 
with special attention to the particular point to be 
ascertained, and with due regard to the limitations 
of time imposed on official work of the kind, where 
it often happens, as in tender samples, that large 
numbers have to be dealt with as quickly as po$<^ 
sifale. ^ At the same time the analytical processes, 
are scientificnlly sound, and capable of affording a 
satisfactory d^ree of accuracy. Most of them 
have been repeatedly tried in the lalx^atories under 
the author’s direction, and in cases where the 
methods yield results which are only relative to 
the procedure employed, the conditions needed to 
ensure strictly comparable results have been care- 
fully studied. Mr, Pope, the translator, has made 
some additions and modifications in order to 
render the work more applicable to conditions in 
this country, but the departures from the Italian 
text arc few and comparatively unimportant. We 
c.an confidentiy recommend the book to ^1 analysts 
who are concerned with the analytical examination 
of the various classes of material of which it 
treats. 

(2) Dr. E. Molinari is professor of chemical 
technology in the Milan Polytechnic. His work 
under review, now in its fourth edition, was first 
published in 1904. The fact that it has passed 
through so many editions in such a comparatively 
short time is a sufficient indication of its success 
in meeting the demand in Italy for a comprehen- 
sive treatise on chemistry, both general and physi- 
cal, applicable to the arts and manufactures. The 
present volume is concerned with the inorganic 
(non-metallic) division of the science. It has been 
carefully revised and brought up to date, and is 
fairly well illustrated. It contains, for example, 
an excellent account of modern methods of making 
sulphuric acid, with special reference to the vari- 
ous, contact processes in use in Germany and Eng- 
land, with diagrammatic representations of the 
plant as shown in the patent specifications. The 
methods of liquefying air and the fractional 
separation of its main components, as practised on 
the large-scale, are well described and illustrated, 
as are the methods for the utilisation of atmo- 
spheric nitrogen, so far as these have been made 
public. The book is admirably printed in excellent 
type on good paper, and is a thoroughly sound 
and eminently readable treatise. 

(3) Prof. Moureu *s “Notions Fondamentales de 
Chimie Organique,” now in its fifth edition, is too 
well known to need any detailed account. Tlie pre- 
sent volume is, of course, n^essarily enlarged in 
ptder to do justice to the growth of knowledge 
since its first issue in 1902, but in its general plan 
and arrangement it di^rs in no essential parti- 
culars from its predecessors. The author has 
added some pages on new devel<^ments of the 
atomic theory, with special refeirence to valency, 
and the article on stereochemistry has been recast. 
Special attention has been paid to the- treatment 
of the connection between physical properties and 
chemical constitution, and some account is given 
of the mechanism of chemical chanjW. The book 
already eiijoys the distinction of being one of the 
most^ geiieraUy^preferred text-books on its subject 
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in the French universities, and is by no means un- 
known in the chemical schools of other countries. 
The care which is evidently taken in revising it, 
and the frequency of its reappearance in the form 
of new editions, will tend to ensure a continuance 
of its popularity. . 

(4) Prof. Tognoli ’s little book on “ Reagents and 
Reactions,** translated from the Italian by Mr. C. 
Ainsworth Mitchell, supplies an omission and 
serves a very useful purpose. As the Jtranslator 
points out, it is a common practice to refer to a 
reaction by the name of the chemist who first 
devised it. Indeed, in many cases there is no other 
convenient method of designating it. Thus we 
speak of the Marsh and the Reinsch tests for 
arsenic, the Nessler test for ammonia, the Bau- 
douin test for sesame oil — to confine oneself to 
well-known examples. But some examples which 
might be quoted are far from well known — many 
are ’ obsolete and some are wholly forgotten. 
Physiologiccal chemists, and medical men who 
dabble in physiological chemistry, are especially 
prone to associate their names with minor qualita- 
tive tests for pathological and similar products, 
such as albumin, biliary pigments, gastric juice, 
urine, et hoc genus omne. Most of these tests find 
no permanent place in chemical literature, but 
reference to th^m may occasionally be made in 
special papers with no mention of their exact char- 
acter. On the other hand, there are, of course, 
others which have been found of great value and 
are in constant use. 

The author has gathered together a list of the 
more important reagents commonly employed in 
such testing, arranging them in alphabetical order 
and indicating the means of ascertaining their 
purity. He then gives a more or less detailed 
account of reactions arranged in the alphabetical 
order of the names of their discoverers or of those 
persons with whose name the test is commonly 
associated — ^which is not in all cases the same 
thing. Condensed as the descriptions of the tests 
are, the list extends to nearly 140 pages. It is 
probably sufficiently complete, and we may be 
reasonably certain that no important chemical reac- 
tion of the kind has been omitted ; the book there- 
fore adequately fulfils the intention of the author. 
In a collective index at the end of the volume the 
various names are gathered together in connection 
with the substances for which the tests were de- 
vised, arranged in alphabetical order. Thus we 
have thirty-two names in connection with albumin, 
fifty-two in connection with alkaloids, fifty in 
connection with dextrose (mostly in urine), 
and no fewer than 126 in connection with that 
particular fluid itself. A useful feature in 
the book is a description of various test-papers 
for acids and bases ; others for special tests, 
such as for ozone, nitrites, oxygen, hydrogen 
peroxide, carbohydrates, oxidising and reducing 
substances, etc. There ..is also a shprt list 
of test-papers found useful in clinical tests, 
the tropseolin paper of Boas-Lficke for detecting 
the acids of the gastric 'juice; Geissler*^ potassium 
mercury iodide and citric acid paper for detecting 
albumin in urine; 011iver*s indigo-carmine and 
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sodium carbonate paper for the recognition of dex- 
trose in urine, etc. There are also tables, by re- 
cognised authorities, showing the specific gravities 
of aqueous solutions of ammonia, caustic potash 
and soda, potassium and sodium carbonates, the 
common mineral acids, and of methyl and ethyl 
alcohols, glycerin, and dextrose, with the corre- 
sponding values, in certain cases on the hydro- 
meters in common use. 

The book is conveniently arranged, and will be 
found useful for purposes of reference by analyti- 
cal and physiological chemists. 

TliE WORLD'S WHEAT SUPPLY. 

The Wheat Problem. By Sir William Crookes. 
Third edition. With Preface and additional 
chapter bringing the Statistical Information up 
to date, and a chapter on Future Wheat Sup- 
plies, by Sir R. H. Rew. With an Introduction 
by Lord Rhondda. Pp. xvi -i- 100. (London : 
Longmans, Green, and Co., 1917.) Price 3s. 6 d. 
net. 

TT is now nearly twenty years since Sir Wil- 
liam Crookes discussed the world’s wheat 
supply in his presidential address to the Bristol 
meeting of the British Association in 1898. His 
address, issued afterwards in book form, has al- 
ready passed through two editions. This third 
and revised edition, for the publication of which 
Lord Rhondda appears to be responsible, could 
not have appeared at a more opportune moment. 
No one at the present time can fail to appreciate 
the gravity of the problem which the author pre- 
sents. ^ The recent enactment of the Corn Produc- 
tion Bill shows that even politicians recognise its 
urgency and have taken steps to secure the pro- 
duction of a greater area of wheat. 

But it is not to legislative aid that Sir William 
Ciookes trusts for increased corn production. His 
h(^e — to quote his own words — is that “starva- 
tion may be averted through the laboratory.** 
The argument is briefly as follows : — 

A large and progressively increasing propor^on 
of the world’s inhabitants feed upon wheat,* and 
the world’s demand for wheat continuously in- 
ci eases. The possibility of increasing wheat pro- 
duction by extension of area is shown to be 
approaching finality. The time must, therefore, 
arrive in the near future when the world’s wheat 
production will not meet the world’s demand, and 
famine must necessarily follow. This can be 
averted only by increasing the yield of wheat per 
acre, which can be most readily achieved by the 
increased use of nitre^enous manures. 

But the world’s requirements for nitrogenous 
manures for this purpose would rapidly exhaust 
all possible existing supplies — sulphate of atn- 
moma, nitrate of soda, and guano. It is claimed 
that the fixation of atmospheric nitrogen by a 
chemical process provides me only practical safe- 
guard against a rapidly approaching world’s wheat 
shortage. 

It is further stated that the fixation of atmo- 
spheric nitrogen on a commercial scale is a prac- 
ticable proposition, for its development has pro- 
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vided combined nitrogen for manure and explo* 
sives in sufficient amounts to enable Germany to 
continue the war. 

A last chapter, written for this edition by Sir 
Henry Rew, gives a somewhat more optimistic 
forecast, based on more recent and detailed stiitis- 
tics, of the possibility of extending the world’s 
wheat supply without the introduction of any new 
factor, such as cheap nitrogenous manure made 
fiom the atmosphere. 

Of the vital interest and importance of the 
problem at the present time there can be no two 
opinions. The book should be read by everyone. 
For some years the world’s wheat crop has barely 
sufficed for the world’s consumption. With the 
restriction of labour, manures, etc., by the war, 
a world’s wheat shortage may confidently be ex- 
pected. What this would mean to us is shown by 
the fact that wheat provides more than 30 per 
cent, of the energy of the national food budget, 
and as much as 60 per cent, in certain classes. 
Every possible effort should, therefore, be made to 
increase wheat production. 

The Corn Production Act will no doubt in- 
cicase the area. To increase the crop per acre is, 
as Sir William Crookes suggests, a problem for 
the laboratory. But there are many possibilities 
beyond the synthesis of cheap nitrogenous 
manures. In the first place, the amount of farm- 
yard manure produced annually in .the United 
Kingdom is probably not far from 50 million tons, 
contdining about 250,000 tons of nitrogen. Half 
of this is certainly lost through the imperfect 
methods of making and storing in common use. 
If the loss could be reduced by only 10 per cent, 
the saving of nitrogen would be equivalent to a 
normal dressing of sulphate of ammonia over the 
whole wheat area of the United Kingdom. 

But manurial nitrogen is by no means the only 
factor which limits wheat production. It has been 
estimated that fungoid diseases on the average 
depress the world’s wheat crop by about 30 per 
cent. Biffen’s work on the inheritance of im- 
munity to rust has opened the door for improve- 
ment* in this direction. Experience gained with the 
first rust-immune variety to get into general cul- 
tivation — “Little Joss ■’ — suggests that immunity 
to rust in this country is able to increase the yield 
by abput 10 per cent. In other countries im- 
munity to other diseases would probably be still 
more effective. 

Beaven has shown, too, that even when the 
total crop ^s limited it is possible to select varieties 
which give an abnormally high proportion of grain 
to straw. This method of selection, which has so 
far been applied only to barley, appears likely to 
iticrease grain production by at least 10 per cent, 
without increasing, the drain upon the soil. 

Notwithstanding these ahd possibly other fac- 
tors which may increase yield per acre, there is 
no doubt that in the main a cheap and {^entifuf 
supply of nitrogenous manure, combined with the 
spread of knowledge as to its proper use, would 
do more than anythinc* else to increase the world’s 
wheat production. With this in mind perhaijs it is 
not too n^tich to hope that Lord Rhondda will use 
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his power as capitalist and organiser , to ensure, 
that the fixation of atmospheric nitrogen shall 
have a fair chance of succeeding both commer- 
cially and scientifically. T. B. Wi 


THE PROBLEM OF HUMAN INSTINCT. 

(1) The Psychology of War. By Dr. John T. 
MacCurdy. Pp. xi 68. (London : William 
Heinemann, 1917.) Price 2 S. 6d. net. 

(2) Instinct in Man: A Contribution to the Psy- 
chology of Education. By Dr. J. Drever. 
Pp. X + 281. (Cambridge: At the University 
Press, 1917.) Pripe 9s. net. 

T he study of instinct as a factor in human 
nature is a modern, even a contemporary, 
development. The philosophers of the seventeenth 
and eighteenth centuries wrote much about the 
passions and the inclinations and the appetites, by 
which they meant the irrational impulses which 
form the baser animal nature, upon which, as they 
thought, the rational nature is superposed as a 
spiritual endowment. The modern treatment of 
the problem, however, is the outcome of the enor- 
mous advance of the biological sciences in the 
latter half of the nineteenth century in the work 
of Darwin and his successors. Particular atten- 
tion is being’ focussed on the study to-day. The 
great world-war, with the deliberate destruction of 
accumulated wealth on a gigantic scale, and the 
devotion to death and mutilation of a whole gene- 
ration, is so manifestly irrational that we are 
driven, perforce, to seek the meaning and cause of 
war in instinct as opposed to reason, in a primi- 
tive nature consisting of impulses and cravings im- ' 
perfectly controlled by intellect. 

(i) The two books before us deal with this 
problem of instinct in man from very different 
points of view. The small book of Dr. MacCurdy 
is of the nature of an exhortation called forth by 
the special circumstances of the day. The idea 
that underlies it is that there is a striking analogy 
between abnormal psychology, which reveals the 
havoc wrought in the individual mind by the loss 
of control over repressed complexes, and the psy- 
chology of nations at , war. The suggestion is 
that there may be a psychiatry for social, as there 
is for individual, disintegration of personality. 

(2) Dr. Drever’s main interest Is the applica- 
tion of the theory of human instinct to educa- 
tional theory and practice. The modern problem 
of instinct is threefold — philosophical, psycho- 
logical, and biological. The philosophical problem 
concerns the cognitive . aspect of instinct, and 
centres round the theory of Bergson. Instinct, 
in Bergson’s view, is a mode of knowing, intuitive 
in character, different in kind, and divergent in 
orientation from the mode of knowing which we 
name intelligence. Dr. Drever, without definitely 
rejecting this view, thinks that the problem can be 
solved by the adoption of a very simple formula; 
This is that instinct is knowledge at the percep- 
tual level, intelligence being conceptual. But, 
useful as such a distinction may be for provisional 
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description, it will carry us only a very little way 
towards a solution of the problem. No one, 
indeed, who has learnt the lesson of Kant x^an 
imagine that percepts devoid of concepts satisfy 
the conditions which make experience possible. 

The psychological problem of human instinct 
emphasises the affective rather than the cognitive 
aspect. Its inception was McDougall’s theory in 
“ Social Psychology.” The human instincts in 
this view are innate dispositions to act under defi- 
nite stimulation. They are distinct, and may be 
enumerated, but each primary instinct is correlated 
with a specific emotion. This relation of the 
instinct to a specific emotion was challenged by 
Shand in “ The Foundations of Character,” Dr. 
Drever puts forward an interesting theory of emo- 
tion, which deserves particular notice. Emotion he 
holds to be the ” tension ” due to the checking of 
an impulse. 

The biological problem of instinct lays stress on 
the conative aspect, and is mainly a genetic, as 
opposed to an analytic, study.^ It is the genetic 
problem which is emphasised in the experimental 
work of Lloyd Morgan. Dr. Drever expounds 
the view that the essential phenomenon in instinc- 
tive behaviour is ” primary meaning,” which in 
experience acquires “significance.” This at 
once indicates the practical relation of theory of 
instinct to education. H. W. C. 


OUR BOOKSHELF. 

The Fishing Village and Other Writings {Literary 
and Scientific). By W. Omer-Cooper. Intro- 
duction by George A. B. Dewar. (Bourne- 
mouth : Horace G. Commin, 1917.) Price 
35. 6 d. net. 

This little volume, from the patriotic point of 
view, records the ready and eager devotion of 
a young life, the self-sacrifice so nobly shared 
with thousands of other men, including even 
actual boys. To a scientific journal its appeal is 
different. Though falling in battle before he was 
twenty-two, Wilfrid Omer-Cooper had already 
made his mark as a naturalist by ardour in re- 
search, acuteness in observing, and a highly useful 
facility of expression. Evidence of this zeal and 
capacity led to his becoming a fellow of the Lin- 
nean Society at the earliest possible date, as was 
the case with Sir William Hooker and his son, 
Sir Joseph Hooker, though with how different a 
tenure, one of fewer weeks than they had years. 

The general reader can scarcely fail to be moved 
by the quaintness of Mr./ Omer-Cooper ’s almost 
lover-like letters to his mother, who in esu'lier 
years may well have felt no little anxiety from her 
son’s Gcorge-Borrow-like fondness for visiting 
gipsy encampments. 

The chapters on -lizards and serpents ^re of 
p^ular interest without giving scope for any 
special originality. It is. among marine inverte- 
brates and terrestrial isopods that the young 
naturalist found an opening ft)r advancing r^ ! 
s^rch and encouraging scientific pursuits. In ! 
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regard to the latter group the name of Alexander 
Patience should have been included in the list of 
recent authorities. There is rather too sharp a 
touch in the notice of “The British Woodlice, ” 
by Webb and Sillem, since scarcely any com- 
pendious work on any subject is free from “in- 
accuracies.” Even in this small volume slugs 
are referred to as insects (p. 1 18); the generic 
name Metoponorthus is us^ instead of Porcel- 
lionides (p. 141), and the genus Paragnathia, in- 
stituted in the Zoologist for January, 1916, by the 
author and his brother Joseph, is referred in con- 
.secutive lines to two different families (p. 153). 
The strange differences in the sexes of Ae 
Gnathiidse are well described, and altogether 
“The Fishing Village,” with its youthful poetry, 
solemn philosophy, well-considered science, and 
other features, makes a very readable book. 

Cape Peninsula List of Serials. Second edition. 

Pp. 95 -fiv. (Cape Town ; Printed for the Trus- 
tees of the South African Public Library, 1917.) 
This is a list of about 1300 scientific periodicals 
which are available for reference to readers in the 
Cape of Good Hope, the special feature being the 
indication of the library or libraries in which each 
periodical may be found. 

The compilation has been made by Mr. A. C. G. 
Lloyd, who has had the advice and assistance of 
Sir Thomas Muir and Mr. Pilling. 

A notice of the first edition of this useful index 
appeared in Nature in 1912 (vol. xc., p. 434). The 
I work was then printed in seven columns, the first 
column giving the name of the periodical, the re- 
maining columns being allotted to the libraries 
indexed. 

• In the new edition great care has been taken, in 
! dealing with incomplete sets, not only to state that 
the set or volume is incomplete, but to give de- 
tailed lists of the missing parts. The space re- 
quired for these details has been obtained by 
giving up the arrangement in parallel columns. 
These exact details as to missing parts and 
volumes will no doubt induce the authorities of the 
libraries in which they occur to take steps t6 fill 
the gaps wherever that is possible. Indeed, it is 
stated that since the publication of the first edition 
of this list of serials gaps in thirty-one sets have 
been wholly or partially filled up. 

Lists of serials which enable the scientific worker 
to ascertain where a particular volume can be con- 
sulted are always welcome. In the present case 
consultation is made very easy, by the simple 
arrangement of the material. 

Chemistry for Beginners and Schoolboys i By 

C. T. Kingzett. Second edition. Pp. viii-f 150. 

(London : Bailli^re, Tindall, . and Cox, 1918.) 

Price 2s. 6 d. net. 

The^ first edition of Mr. Kingzett ’s little book was 
reviewed in our issue of July 26 last (vol. xeix., 
p. 432). It is sufficient to say of the present 
edition that some rearrangement of matter has 
been made, and the book has been carefully re> 
vised and considerably enlai^ed by tfie intorpora- 
tion of some additional ihforination. 
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LETTERS TO THE EDITOR. 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, refected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The East and West Asymmetry of Solar Prominences. 

It has attracted the attention of astronomers for 
some time that solar prominences appear to be more 
numerous on the east, or advancing, side of the sun 
than on the west, or receding, side, and systematic 
observations have been instituted to test this unexpected 
result. The current Kodaikanal Bulletin (Ivii., August, 
1917) seems to establish it definitely by a very com- 
plete analysis of the observations for the first half of 
1917. Of prominences projected on the solar disc as 
absorption markings, 52 9 per cent, as regards area, and 
53 4 per cent, as regards number, were on the eastern 
side of the central meridian. Of reversals and dis- 
placements (largely preponderant towards the red) of 
hydrogen lines on the disc, there was a like excess on 
the eastern side. But of the bright prominences 
directly observed on the limb there was no excess as 
regards number, and only a slight excess as regards 
area. 

The solar disturbances mUst presumably be uniformly I 
distributed all round the sun’s equator; it would seem I 
to be extremely unlikely, as is generally recognised, j 
that the side which happens to be presented to the earth j 
or any other planet should exhibit special features. But | 
it has doubtless not been overlooked that a more prob- | 
able mode of explanation is open. Although the char- | 
acter of the prominences can scarcely be affected by 
any influence of the earth, yet theif appearance may 
be^ considerably affected by their own configuration 
with respect to the line of sight of the observer. The 
outer regions of the solar atmosphere are rotating more 
rapidly than the parts below; if then a prominence 
pushed up from below into the atmosphere sloped for- 
wards in the direction of the sun’s rotation instead of 
being on the average perpendicular to the surface, it 
would present a different aspect and different depth 
in the line of sight to the obsert'er, according as it is 
on the advancing or receding side of the sun. The 
darkness of the absorption markings on the disc would 
depend on the depth of material through which the light 
had* to penetrate to the observer, and perhaps also in 
consequence the number of shadings tliat would be 
counted as markings would be affected. The amount 
and direction of this influence it may be hazardous to 
guess at, but it might just be possible to detect some 
slight 'difference in the general appearance of the mark- 
ings east and west. To the bright prominences on the 
limb these considerations would apply in a smaller 
degree, if. at all. J. L. 

Cambridge, January 26. 

Oarnotita Ores and the Supply of RatHunt. 

In Nature for October 25, 1917, there appeared a 
review of Dr. P. E. Browning’s^ book, “ Introduction 
to the Rarer Elements." A special chapter devoted to 
the radio-elements was contributed by me, and in com. 
menting cm this section the reviewer takes exception to 
a statement that " the chief source of radium haa been 
the minerals containing a higher proportion of 
uranium, principally carnotite, and the present supply 
has been largely obtained from the carnotite ores of 
south-western. Colorado.’* Since the comments of the. 
reviewer suggest the possibiUQ’ of an even .more wi^s- , 
spread misconception of tlw true conditions, I ' am 1 


! taking the liberty of mentioning some of the facts 
' upon which the above statement Is based. 

The minerals containing a higher- proportion of 
uranium are the several varieties ’of uraninite (includ- 
ing pitchblende, cleveite, tborianite, etc.), autunite, 
carnotite, gummite, uranophane, and a number of 
others which occur only in comparatively small quan- 
tities. The ores of uranium from which the supply of 
radium in commerce has been obtained consist of mix- 
I tures of relatively small pr<^ortions of these minerals 
j with large proportions of valueless mineral matter, 
chiefly silica. Thus in the carnotite ores from Colorado 
j the uranium mineral constituent is carnotite containing 
j sometimes as much as 55 per cent, of uranium, while 
! the actual content of uranium in the ore is in most 
cases scarcely more than 2 per cent. Carefully selected 
specimens of pitchblende from St. Joachimsthal may 
occasionally run as high as 70 per cent, uranium, but 
the ores from this mine, even after concentration, 
seldom contain more than about 10 per cent, of 
uranium. Although no trustworthy information on 
this topic has ever, to my knowledge, been made public, 

1 am strongly inclined to the opinion that the average 
I Cornwall ores (containing pitchblende as the chief 
uranium mineral constituent) seldom contain mure than 
5 per cent, of uranium, and I have direct knowledge 
that some shipments from tihis locality have fallen con- 
siderably below this figure. Other examples might be 
given, but the above will suffice to justify the state- 
ment that “the chief source of radium has been the 
minerals containing a higher proportion of uranium.” 
It is clear that the uranium content of the ore is 
seldom indicative of the proportion of uranium con- 
tained in the uranium mineral which carries the 
radium. 

In regard to the proportion of the world ’.s supply of 
radium salts contributed by the Colorado carnotite ores, 

I may perhaps state that the greater proportion of the 
radium salts furnished during the years 1903-12 by the 
De Haen Company, of Hanover, and the Brunswick 
Quinine Factory wa.s extracted from these ores. The 
chief source of the r.adium preparetl by the Armet de 
Lisle and other French factories has been the Colorado 
ores, and large shipments have also been made to Great 
Britain from this country. The National R^ium In- 
stitute and the Standard Chemical Company have 
separated relatively large amounts of radium salts 
from the Colorado carnotite ores exclusively. It has 
been conservatively estimated by those familiar with 
the subject that prior to 1913 at least one-half of the 
world’s supply of radium salts had been extracted from 
I Colorado carnotite, and the proportion supplied by the 
I Colorado pres since that year has been very much 
I larger. Additional information can be obtained by 
j those who desire it from the publications of the U.S. 
j Bureau of Mines {nut Bureau of Standards), the special 
: papers of Dr. C. L. Parsons, chief of the Division of 
j Mineral Technology, U.S. Bureau o‘f Mines, and the 
records of the “Hearing on Radium" before the U.S. 
Senate and House of Representatives (Public Docu- 
ments, S. 4405, and H. J. Res. 185 and 186). 

Bertram B. Boltwood. 

Yale University, New Haven, Conn., ILS.A., t 
November 30. 

I AM afraid that Prof. Boltwood does not quite see 
the reason why I hesitated to endorse the statement • 
in question : it was necessary to quote the whole para- 
graph as it appears in the article, but my diffi<^ty ’ 
was confined to the words “prindpally carnotite."] It 
is, ojF course, obvious that tlM chief source of radiunti 
Is the minerals containing a hij^ier percentage of 
oraniunni, and it was for that reason onfy that I hesL 
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tated to place carnotite, which at most carries 6o per 
cent, of uranium,^ before the pure uranium mineral 
pitchblende, of which considerable deposits are known 
to exist both at St. Joachimsthal and in Cornwall, as 
well as in other countries. 

Doubtless the bulk of the present supply of radium 
has been won from Colorado carnbtite ores, but the 
discovery of radium, all the pioneer work on its separa- 
tion, and the whole of our first supplies of the salts 
came from pitchblende. When the present abnormal 
conditions due to the war have passed, work upon 
uraninite, both in Bohemia and Cornwall, now prac- 
tically suspended, will probably become considerable. 

J. H. Gardiner. 

The Growth of Conifers. 

My friend, Mr. D. M. Andrews, has communicated 
to me an observation which seems to deserve comment. 
At the Government nursery near ‘Monument, Colorado, 
at an altitude of 7000 ft., there are two beds of two- j 
year-old seedlings of Engelmann spruce (Picea Engel- j 
manni), a common tree of the Rocky Mountains. Each , 
> lot is shown to be hardy in the locality, having passed j 
a winter in the open, protected only by a covering of j 
oak branches. The seedlings in one bed, raised from ' 
seed gathered in the Pike’s Peak, Colorado, region, \ 
were, when examined, about 2^ in. high, and had j 
matured their buds and ceased growing for the year ; 
in the latter part of August. The sellings in the 
other bed, from Arizona seed planted at the same ] 
time, were about 4 in. high, and had not yet completed j 
their growth for the year. The Arizona seedlings were j 
green, those from Colorado strongly bluish. Seeking an | 
explanation for this difference, it appears probable that j 
the Colorado trees became adapted to a more severe j 
climate during the waning of the last glacial period, 
and have not yet lost the physiological characters ap- | 
propriate to past conditions. The Arizona trees, the 
ancestors of which lived in a milder, more southern j 
region, did not develop such adaptations, and now that 
our climate has changed they are actually better fitted 
for Colorado conditions than trees of Colorado 
ancestry. T. D. A. Cockerblt.. 

Unive^ity of Colorado, Boulder, Colorado, 

December 29, 1917. 


THE OUTLOOK JN FRENCH 
AGRICULTURE. 

'^HE Revue Scientifique for September 22 
* contains a report on the position and 
prospects of French ag’riculture presented 
by M. Louis Mangin, of the Acad^mie des 
Sciences, to the National Council of the Ligue : 
Fran^aise on behalf of the Committee on j 
Economic Organisation of that body. The position i 
revealed is far from reassuring. Wheat produc- i 
tion has fallen to barely 70 per cent, of the pre- j 
war crop, potatoes to 80 per cent., wine to 65 pet j 
cent., and si^ar-beet to little more than 30 per j 
cent. The situation as regards live stock shows I 
the same disquieting features. Practically 20 per 
cent, of the pre-war head of cattle fell into the 
hands of the enemy, and ill>^evised measures taken, 
to. secure the meat supj^y in the early days of the 
wai* further seriously accentuated the shfink^e. 
^though the cattle position lirom. the 4>oint . of 
view of numbers has since been substantially 
’.Improved, the proportion of youi^ stock is sb^^ f 
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I great that substantial relief of the meat stringency 
i cannot be expected from home resources for a 
< considerable time. The decline in numbers of 
sheep which had set in long before the war has 
been greatly accentuated. Pigs also show a 
decline of 38 per cent, since the end of I9i3> No 
reference is made to the position as regards milk 
^ production. A survey of the forest area completes 
the tale of depleted resources, something like one- 
eighth of this area having been already denuded, 
with but little provision for its replacement. 

Many suggestions are put forward for the 
relief of the present situation and for the future 
restoration and strengthening of French agri- 
; culture. The claims of rice as a diluent of 
j wheaten flour are strongly urged in view of the 
large supplies available in the Asiatic colonies. 
To overcome the difficulties of shortage of manual 
labour on the land, the organisation of supplies 
of African and yellow labour is suggested, whilst 
further relief could be obtained by a more active 
policy with reference to the production and use 
of motor ttactors and farm machinery in general. 
The example of England in placing this manu- 
facture under the same control as that of muni-, 
tions of war is warmly commended. Consolidation 
of estates is urgently necessary and should be 
accompanied by a revision of the register of lands. 
The price of corn should be left sufficiently free 
to rise to encourage production, whilst at the 
same time the rise in the price of bread should be 
restricted by all appropriate means. It is sug- 
gested that these two apparently irreconcilable 
objects can be effectively attained through the 
establishment of municipal bread bureaux, which 
should subsidise or tax the bakers according to> 
the fluctuations in the price of corn. This ex- 
pedient was successfully resorted to during the 
Crimean War. 

It is urged that the home production of manures 
should be fostered by using every measure to 
increase the output of sulphate of ammonia, by 
developing the synthetic manufacture of nitrates 
and ammonia from the atmosphere, and by' in- 
creasing the production of superphosphate, all 
of which industries, it is urged, should have the 
same privileges as munition factories. To secure 
increased crops arrangements should be made for 
free distribution of manures to small cultivators. 

Measures must be taken for restoring the head 
of live stock. To this end restrictions* must be 
placed upon slaughter of home stock ; the colonial 
resources of Madagascar and Africa must be 
drawn upon for meat, to be prepared there in 
frozen or otherwise preserved c(Midition in order 
to reduce costs of transport. For the same 
reason abatUnrs and refrigerating plants should 
be established in the home meat-producing dis- 
tricts, whereby cheaper production and reduction 
in the number of middlemen would be secured. 
The strong prejudice of the people against re- 
ft^gerated pr preserved meat must be br<^efit 
down, and mudi qpuld be dmie in this directiocr 
by the use of ,8uch -pt^ucts throughout the Army 
and Navy. 
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SIR JOHN WOLFE BARRY, K.C.B., F.R.S. 

S IR JOHN WOLFE BARRY, the eminent civil 
engineer, died on January 22, in his eighty- 
second year. The youngest son of Sir Charles 
Barry, R.A., the architect of the Houses of Parlia- 
ment, he was educated at Trinity College, Glen- 
almond, and at King’s College, London. He was 
a pupil of Sir John Hawkshaw, and afterwards 
for him assistant resident engineer on the Charing 
Cross and Cannon Street Railway. In 1867 he 
started in private practice. 

Sir John Wolfe Barry devoted himself largely 
to the construction of bridges, railways, and 
docks, and by his ability, wide experience, and 
energy acquired a position of leadership in the 
engineering profession. He, gave ungrudging 
assistance to all public undertakings and inquiries 
involving engineering considerations, and had 
great influence in many ways in promoting the 
industrial and commercial prosperity of the 
country. He took great interest in efforts to raise 
the scientific qualifications of engineers and in 
the investigation of engineering problems. A 
member of the Institution of Civil Engineers for 
fifty years, on its council for thirty-four years, and 
its president in 1896-97, his authority and the value 
of his services to it can scarcely be overrated. He 
became F.R.S. in 1895, K.C.B. in 1897, and was 
chairman of council of the Royal Society of Arts 
in 1898-99. 

There is not space here to enumerate the 
numerous undertakings' on which Sir John Wolfe 
Barry was engaged in an executive or consultative 
capacity. Amongst them were the Lewes and 
East Grinstead Railway, the Inner Circle extension 
from the Mansion House to Whitechapel — a work 
of great difficulty — the Blackfriars arched railway 
bridge, the Tower Bridge (in association with the 
late Sir Horace Jones), the King Edward VII. 
Bridge at Kew, the Barry docks and railways, 
the Grangemouth dock, and the entrance lock 
aqd graving dock at Immingham ; also dock and 
railway works in Buenos Ayres, Natal, and India. 
Sir John took an interest in the introduction of 
electricity on railways. With the late Sir Charles 
Hartley, he represented this country on the Suez 
Canal International Commission; with Sir E. Fry 
and Sir Hugh Owen, he was a member of the 
Court of Arbitration for the purchase of the 
London Water Companies, and was a member qf 
the Royal Commission on London Traffic in 

1903-5- 

Perhaps the greatest service rendered by Sir 
John Wolfe Barry to engineering industries was 
the part he took in founding and directing the 
activities of the Engineering Standards Committee. 
It wa^ due mainly to his insight and influence that 
representatives of Government dejpartment^, en- 
gineers, manufacturers, shipbuilders, and others 
were brought together, and nave freely gfiven their 
rime and experience in flealiog with the complex 
detaUs of ^standardisation; a work - of the greatest , 
natmnlij im^rtancCi. Sir John, in t9 17, gave ah j 
aocoiint of the ^otk of the. Standards Committee, 
•Nb, 


during sixteen years, in a iecture to the Institution 
of Civil Engineers on “ The Standardisation of 
Engineering Materials and its Influence on the 
Prosperity of the Country.” Started in a tentative 
way, with the object of reducing the wholly' un- 
necessary number of rolled sections of steel bars 
and rails, produced by manufacturers who had to 
meet the wishes of different engineers and archi- 
tects, it was soon found necessary to draw up 
complete specifications of quality and of the tests 
to which material should be subjected. The work 
of the committee then extended to other depart- 
ments of industry, especially to the various 
branches of the electrical industry. The main 
committee now consists of twenty-two members, 
and there are sixty-four sectional and sub-com- 
miftees, having in the aggregate more than 500 
members. Practically all persons interested are 
represented and have a consultative voice in all 
proposals for standardisation. The specifications 
adopted are published, and when necessary revised 
annually. / 

Sir John Wolfe Barry pointed out in his lecture 
that it was difficult to estimate exactly the bene- 
ficial results of standardisation, but that he was 
justified in saying that they have been immense in 
facilitating production and in cheapening output, 
while ensuring excellence in the scientific com- 
position of materials and in accuracy of workman- 
ship. Thus, in the case of Portland cement, 
whereas formerly different specifications were im- 
posed by different users, involving modifications in 
manufacture, practically now the whole output is 
made to one standard specification. 

In the case of rolled sections for construction, 
for shipbuilding, and for railway and tramway 
rails, the annual output before the war was 
3,700,000 tons, valued at 25,000,000!. Of this 
at least 85 per cent., and in some cases 95 per 
cent., were rolled to standard specificaypns. 

The war has raised serious problems as to the 
security in the future of our foreign trade. Under 
Sir John Wolfe Barry’s guidance, the Standards 
Committee has undertaken the laborious work of 
translating the standard specifications into 
French, Spanish, and Russian, converting British 
into metric measures, and issuing them in a much 
cheaper form. It also contemplates the estab- 
lishment, in twelve important foreign trading 
centres, of local committees in touch with the 
London organisation, and concerned with the pro- 
motion of trade. 

Sir John took an active interest in the founda- 
tion of the National Physical Laboratory, having 
been a member of its Executive Committee, and 
greatly assisted it in obtaining such funds as it 
has secured for carrying on its work and in making 
it the expert authority in scientific questions aris- ' 
ing in connection with standardisation. He exerted 
great influence in the improvement of technical 
education. - He was chairman of the Executive 
C^mittee of the City and Guilds oif London In- 
stitiite, and took much interest in the develop- 
ment of die Central Technical College. Since the 
reorganisation oi? the London University, he was 
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for a time a member of the Senate, and up to the 
date of his death was chairman of the delegacy 
which g'overns the City and Guilds Engineering* 
College. It was at his instance that the Institu- 
tion of Civil Ef^ineers adopted an examination 
scheme so that candidates for admission to mem- 
bership must now pass an educational test as well 
as an investigation of their experience in con- 
structional WOTk. 


At the memorial service held at St. Margaret’s 
Church, Westminster, on Saturday, January 26, there 
were present, in a large and distinguished congrega- 
tioD, representatives of many scientific societies and 
other bodies with which Sir J. Wolfe Barry was 
connected, including the following : — British Science 
Guild (Sir Robert Hadfield and Sir Alex. Pedler) ; City 
and Guilds Engineering College (Profs. W. E. Dalby, 
A. R. For^h, and T! Mather); Imperial College of 
Science and Technology (Sir Alfred Keogh and Mr. 
Alexander Gow); Institute' of Municipal and County 
Engineers (Mr. Thomas Cole); Institution of Civil 
Engineers (Mr. Harry Jones and Dr. J. H. T. Tuds- 
bery); Institution of Electrical Engineers (Mr. R. 
Elliotl-Cooper and Mr. Alexander Ross) ; Institution 
of Naval A'rchitects (Sir Henry J. Oram and Mr. 
Robert W. Dana); King’s College, London (Mr. W. 
Smith); National Physical Laboratory (Sir Richanl 
Glazebrook); Royal Institution (Sir W. Phipson Beale 
and Hon. R. C. Parsons); Royal Society (Sir J. J. 
Thomson and .Sir Richard Glazebrook) ; Royal Society 
of Arts (Mr. A. A. Campbell .Swinton and Mr. G. K. 
Menzies); and Surveyors’ Institution (Mr. Alexander 
Goddard). 

DR. WILLIAM GREENWELL, F.R.S. 

T he distinguished archaeologist, Dr. William 
Greenwell, of Durham, died on January 27 
in his ninety-eighth year. He was affectionately 
referred to by everybody as Canon Greenwell, on 
the strength of a minor canonry of Durham, 
which w^ the highest promotion the Church 
found foi* him, and which he adorned for more 
than sixty years. For all that time he was the 
guide, philosopher, and friend of two generations 
of archaeologists. What he was to the Church 
in Durham may be indicated by his preservation 
of the windows of Lanchester Church and by 
other work in ecclesiastical antiquityl 

Dr. Greenwell became the local secretary for 
Durham of the Society of Antiquaries in 1866, and 
was elected a fellow in 1868. He did not attend 
to be admitted until 1875, but in the meantime 
made several communications to the society. His 
contributions to Arckaeologia were six, made 
between 1889 and 1909. The majority of the 
pa{^rs read and exhibits made by him to the 
swiety during his fifty-two years' association 
with it related to prehistoric archaeology, on which 
. he wrote with high authority ; but he was equally 
vat home in describing a ring of Alfred the Great's 
sister, which he had added to his collections, or a 
‘portrait of Mary Tudor, belongin|f to the Dean 
aind Chaj^er. ^ He was ' an indefat^able ‘explorer 
a discriminating collector*: . Before ^880 he 
‘ t accumulated objects from ^34 barrows, and 
tyiro he presented to the British Museum. / No 
*} Np. 2518, VOL; 100] 


sooner had he given away or sold one collectioni 
than he began to make another. This happened' 
more than once. The latest instance is that of 
the fine collection of remains of the Bronze age- 
which was acquired for the British Museum a few 
years agp by the munificence of a lamented 
American millionaire. We are much mistaken if, 
since then, another ctdlection has not been well: 
begun. He lectured at the Royal Ihstitution in 
18^ cm the Yorkshire barrows. 

Dr. Greenwell joined the Ethnological Society 
in 1868, was forthwith elected on its council, and 
contributed to it in 1870 an account of the open- 
ing of Grimes Graves near Brandon, in Norfolk. 
He was elected a fellow of the Royal Society in 
1878. He addressed the Royal Archaeological In- 
stitute at Durham in igo8 with “extraordinary 
knowledge and lucidity ’ ’ on the development of 
the spear and dagger during the Bronze age. 

Of his published works, besides his papers in 
the Transactions of these and many other 
.societies, and several ancient records edited by 
him for the Surtees Society, the principal is that 
on British barrows, in which the late Prof. 
Rolleston collaborated. 

Dr. Greenwell was honorary D.C.L. of Durham, 
a man of versatile accomplishment.s and much 
learning. He was an adept in the sport of fly- 
fishing, which he practised almost to the last. 
Genial and witty, warm-hearted and enthusiastic, 
he lived every day of his long life. 

MISS ETHEL SARGANT. 

TD^ the death of Miss Ethel Sargant, which 
^ occurred on January 16, after a brief illness, 
at the age of fifty-four, botanical science has 
sustained a severe loss. Miss Sargant was 
educated at the North London Collegiate School 
and at Girton College, Cambridge ; she took the 
two parts of the Natural Sciences Tripos in 1884 
and 1885. In 1913 she was elected to an honorary 
fellowship of Girton College. She was a fellow of 
the Linnean Society, and was the first woman, to 
serve on its council. At the time of her death she 
was president of the Federation .of University 
Women. 

Miss Sargant spent a year at Kew (1892-93), 
working at the Jodrell Laboratory under Dr. D. H. 
Scott; she always spoke with gratitude and en- 
thusiasm of the training in the methods and spirit 
of research which she received at his hands. A 
paper written in collaboration with Dr. Scott 
appeared in the Annals of Botany in 1893. All 
Miss Sargant's later research was carried out 
private^, for some years in a laboratory built in 
the grounds of her mother’s house at Rcigate, and 
eventually at her own home in Girton village, 
Cambridge. ^ Her earlier work, after leaving Kew, 
was e^tcrfc^cal,^ and dealt with the formation of 
thp sexual nuclei in JJlium martagon. Her atten- 
tion to the structure of the embryo-sac bore furtiber 
fruit at a later date in ari interesting theory 
regarding the meaning of “ double fertili^on 
in Angiosperms, which she developed in the 
Anndlr of Botany .. for.. '.1909,: .;/■ 
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But Miss Sargant’s principar work lay in the 
direction of anatomy and morpholc^y : she pos- 
sessed the “morphological sense” to a most, re- 
markable degree, and the anatomy of seedlings 
became a subject which she made peculiarly her 
own. She formed a unique collection of micro- 
scopical preparations illustrating the vascular 
anatomy of monocotyledonous seedlings. She 
was the first botanist to apply microtome tech- 
nique to the elucidation of the problems presented 
by the anatomical transition from stem to root; 
owing to the extreme shortness of the hypocotyl in 
many monocotyledonous seedlings, it is often 
quite imposcible to demonstrate their structure by 
means of hand sections alone. In a series of 
papers, the great majority of which appeared in 
the Annals, of Botany, she' developed her well- 
known theory of the origin of monocotyledons, 
based upon tne results of her researches into seed- 
ling structure. In 1913 she was president of 
Section K (Botany) at the Birmingham meeting 
of the British Association, being the first woman 
chosen to preside over a section. SKe took for 
the subject of her address “The Development of 
Botanical Embfyologj' since 1870,” and gave a 
masterly review of a difficult and controversial 
field, in which she had herself broken much new 
ground. 

NOTES, 

The gold medal of the Royal Astronomical Society 
has been awarded by the council of the society to Mr, 
John Evershed for his investigations of radial motion 
in sun-spots and other contributions to astrophysics. 
The Hannah Jackson {nie Gwilt) gift has been awarded 
to the Rev. T. E. R. Phillips for his observations of 
planets, double stars, and variable stars. The awards 
will be presented at the annual general meeting to be 
held on Friday, February 8. 

The scheme for the reconstitution of the Labour 
Party, to which we referred last week (p. 404), provid- 
ing for representation of producers “ by brain ” as 
veil as “by hand,” was submitted by Mr. Henderson 
on behalf of the executive to the conference at Notting- 
ham on January 23. After discussion it was decided 
that the draft scheme should be referred to the affiliated 
societies, and that another conference should be called 
in a month’s time to consider it. 

The proposed formation of a 'British Association of 
Chemists will be discussed at the .meeting of the Lon- 
don Section of the Society of Chemical Industry to be 
held at the Royal Society of Arts on Monday, February 
4, at 7.30 p.m, 

Tmc death has occurred, in his sixty-seventh year, 
of Mr. Louis P. Gratacap, curator in mineralc^y in 
the American Museum of ‘Natural History ' sinop 1900. 
For the previous nine years he had held the post of 
assistant curator. His publichtions included a star^rd 
“Guide to Mineral Collections,” “ Popular Mineralogy,” 
and “ Geology of the City of New York.” 

The death is announced, at the early s^e of forty, 
five, of PrV T.. C. Jahcway, who occupied, -jMi'J<Ans 
Hq^ns University, tho chair of medioioe formerly 
filled; Sir William ' Osleir. He was a member- of the 
BocudOf Scimtific Ditoctot^qf the Rockefeller Institute 
for Medipal ^d the Russell Sdge 


Institute of Pathology. Prof. Janeway was the author 
of “The Clinical Study of Blood Pressure.” 

j The Research Defence Society and. the Association 
for the Advancement of Medicine by Research have 
been united into one society, which will Yetain the 
name and official address of the Research Defence 
Society. All such communications as used to be made 
to the association should, therefore, now be made to 
the honorary secretary of the Research Defence 
Society, 21 Ladbroke Square, London, W.ix. 

In consequence of a statement from F. I. Faltz-Fein 
directing attention to the dangers which, in the present 
circumstances, threaten the existence of the famous 
zoological park and horse-breeding station on his estate 
at Ascania Nova, the council of the All-Russ&n HiMrse- 
breeders’ Congress brought the matter to the notice of 
the Petrograd Academy of Sciences, with the earnest 
request that immediate and energetic measures 1^ 
taken for the protection of an establishment which is 
of very great scientific value, and justly considered the 
pride of Russia. It is announced in the December 
Bulletin of the Academy that, in response to this 
appeal, the Government has instructed Maj.-Gen. P. K. 
Kozlov to take the necessary measures. 

According to reports in the French Press, a 
“ General Congress of Civil Engineering ” will be held 
in Paris on March 18-23 next. The objects of ‘the con- 
ference, as recently explained to the French Minister 
of Commerce and Industry, are to awaken the Frendi 
nation to the need for increased industrial enterprise 
and the attainment of industrial agreement. The 
Minister expressed the hope that the conference would • 
give very close attention to such questions as the 
saving of fuel and the thorough utilisation of intellec- 
tual and mechanical effort; wage war on waste of all 
kinds; and advocate the systematic utilisation of by- 
products, and the adoption of improved - scientific 
mechanical methods of production—in short, give that 
place to applied knowledge that it now merits. 

The Minister of Reconstruction has appointed the 
following committee of manufacturers and business 
men to’ consider the provision of new industries for the 
engineering trades ; — The Hon. H. D. McLaren 
(chairman), Mr. C. Bennion, Sir George Bul- 
lough, Bart., Mr. F. H, Crittall, Mr. R. 
Dumas, Mr. W. B. Lang, Mr. C. A. Lister, 
Mr. P. J. Pybus, Mr. G. H. Sankey,- Sir Percy 
Stothert, Mr. J. Taylor, Mr. W. Taylor, Mr. W. 
Thom, and Sir W. Rowan Thomson. The' duties of 
the new committee will be to compile a list of the 
articles suitable for manufacture by British engineers 
which were either not made in the United Kingdom or 
mxde in insufficient quantities, and for which 
there is likely to be a demand after the war. The 
need for such -a list of articles and for some organised 
elfort to make them at home has been amply shown 
by the war, which has revealed our dependence on 
manv — even the enemy — countries for articles, vital to 
our industries, and even to our war equipment. 

Bv the death of Lieut. E. J. Woodhouse in France 
on December 18 last, from wounds received early in 
the month, the Indian Agricultural Service has lost a 
capable organiser and adviser. Educated at Marl- 
borough, Lieut. Woodhouse entered Trinity College, 
Cambridj^, in In 1906 he graduated with honour^ 
in the Natpral lienees iripos, and the following year 
obtain^ the University di^Oina in: agriculture. He 
then: proceeded to India to take up the post of economic 
botanist to die Government’ of Three years 

iRtet he was appointed principal or the Agricultural 
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College of Bihar and Orissa, but still retained his post 
as economic botanist. His chief .work was on 
problems connected with economic botany, but he also 
undertook some 'work on economic entomolo^, and 
successfully demonstrated a method of reducing the 
attacks of surface caterpillars on a very large scale 
and of reducing the attacks of potato moths in 
Bengal. At the outbreak of the war he was a captain 
in me Bihar Light Horse, and in February, ' 1915, 
joined the Indian Army Reserve of Officers. In July 
of that year he went to France, where he carried on 
with his usual energy. Lieut. Woodhouse was a 
capable worker, and won the good opinion of all who 
came in contact with him. 

It is wi^ regret that we have to record the passing 
of another veteran from the ranks of the great 
engineers of the Victorian era. Sir Alexander Meadows 
Rendel has just died at the ripe age of eighty-eight. His 
death recalls the construction, rather more than sixty 
years ago, of the Royal Victoria Dock and of the Shad- 
well Basin, London Docks, when he acted as engineer 
to the London Dock Company. Sir Alexander had 
then just succeeded t<^the practice of his father, Mr. 
James M. Rendel, F.R.S. The family was, in fact, 
devoted ito engineering work, both by tradition and 
natural inclination. All four of Mr. Rendel’s sons 
attained distinction and repute, three of them, includ- 
ing Lord Rendel, in connection with the great firm at 
Elswick, of which Lord Armstrong was the head. It 
was fitting, therefore, and almost inevitable, that, on 
the completion of his academic training at Cambridge, 
where he was a scholar of Trinity, the eldest son 
should pass into the office of his father. In addition 
to the docks mentioned above. Sir Alexander was re- 
sponsible for the Albert and Edinburgh Docks at Leith. 
But it is principally in connection with India that his 
name will be remembered. He was consulting engineer 
to the India Office and to many of the Indian railway 
companies. He designed and constructed a very large 
number of bridges, of which the most important were 
the Lanbdowne Bridge over the Indus at Sukkur, 
opened in 1889, and the Hardinge Bridge, over the 
Ganges at Sara, completed in 1915, He paid a number 
of visits to India, and so close was his association with 
Indian affairs that it is not too much to say that over a 
period dating from days before the Indian Mutiny he 
exercised a very considerable influence, not only jn 
strictly engineering matters, but on the general policy 
and administration of the Indian railway system. 

The death, about three months ago, of Dr. Maryan 
SmoluchoWski de Smolan, professor of physics at the 
University of Cracow, Poland, at forty-five' years of 
age, deprives the scientific world of a pioneer in the 
field of modern thermodynamics and the kinetic theory 
of matter. Smoluchowski’s chief investigations, already 
crowned with notable success and full of promise for 
the future, centred round the problems of the so-called 
fluctuations about the average, normal state of statis- 
tical equilibrium. The most prominent example of his 
resear^es of this kind is his famous explanation of 
the opalescence of gases at or near the critical state! 
Most of Smoluchowski’s papers were published in the 
Transactions and the • Bulletin of the Acadeiny of 
Sciences of Cracow. A good , summary of his own 
.work and of the problems that most Interested him. 
will be found in his report in the Physikalische ^ZeiU 
schrift, vol. xiii. (19125* P* The noh-specialist 

will find an easily accessible description of soine of his 
researdies in Perrin’s attractive book ^“.Les . Atonies.” 
Smoluchowski’s scientific and . tii^dencies/ 

howayar, are best characterised iri''4ii®,.afi4*’^^ 
at.jlBhe' V of’ Gfittingen,' ** On tile Limits of 

53^a]||i^; l^cond Law of Heat Theory 


” Vortrage ub. d. kinet. Theorie d. Matetie u. d* Elek- 
trizitiit von Planck, Debye, Nemst, Smoluchowsld, 
Sommerfeld u. Lorentz”; Leipzig;' Teubner, 1914, 
pp. 8^121). This admirable lecture will be found to 
contain not only a clear explanation of the famous 
difficulties connected with Boltzmann’s H-theorem, but 
also a fascinating description of the rdle of fluctuations 
as restrictors of the validity of the second law of 
thermodynamics, increasing at the same time the true 
value of that law, and presenting it in an interesting 
light. 

Very soon after the commencement of the war the 
Government of this countr}' was made to realise that 
the services of chemists, as distinguished from phar- 
macists, are really of essential national importance. 
The special position as regards recruiting for the 
Army, into which chemists of high qualification were 
placed, is evidence of this recognition. Even yet, how- 
ever, a large proportion of the general public is un- 
aware of the . importance of the chemist in ‘industry, 
one of the causes of this being the fact that, unlike 
the French and the Germans, we do not in general 
distinguish between “chemists” and “pharmacists”; 
in fact, the term “ chemist ” is legally confined to com- 
pounders and vendors of medicine. Recognition by 
public opinion of the importance of the chemist is 
necessary in order to secure his adequate remuneration, 
and until this is .secured there will be an insufficiency 
of cht?mists, and therefore no chemical industry worthy 
of the name. Recently, however, signs have not been 
wanting that the condition of the chemical industry 
and the position of the chemist are beginning, and 
likely to continue, to improve. The latest sign is the 
alteration in character of the Journal of the Society 
of Chemical Industry, upon which we venture to con- 
gratulate both the society and the review editor. The 
Journal has always been an exceedingly valuable one, 
but until recently it was rather machine-like, and the 
human element was chiefly conspicuous by its absence. 
In it one sought the abstracts under the heading of 
particular interest to oneself, and glanced at the titles 
of the papers to discover one of interest — and that was 
all. Now, however, that there is a review section, in- 
cluding articles of general interest, trade reports. Par- 
liamentary and legal news, signed reviews of chemical 
books, reports of meetings of the different sections, 
and of those of other soaeties, almost every chemist 
will be able to pick up the Journal with the practical 
certainty of finding something of interest. Further! 
the Journal now has a better chance of appealing to 
those who are not chemists, and so helping to educate 
the public as to what a chemist really is. 

We regret to see the announcement of the death, 
on January 23, of the veteran alienist. Dr. Hen^ 
Maudsley. IJe was bom near Settle, in Yorkshire, in 
1835, and he graduated from University College Hos- 
pital as M.D. of London in 1857. Through, a busy 
professional life as superintendent of Manchester 
Asylum, physician at the West London Hospital, pro- 
fessor of medical jurisprudence at University College, 
and so on, he k<^t up a strong interest in psychological 
and philosophical problems) atid he was for many 
years editcH* of the JoufncA of Mental Scieince. 

A keen intellectual combatant, absolutely, sincere and. 
fearless, he played a notable part among notable mOn 
at a time of great scientific activity — the last quarter, 
of the nineteenth century. It was apparently under , 
the Influence of Herbert Spepcer that Drv Mau4i% 
yvas early in .ffie field in. applying evolutionist c^ncep-:. 
tidns to psycholoi^. .H'^s /'Respohsibilitv in Mentaf ' 
Disuse ’Vapp^edin 18^4, ^aiid seas the first of many , 
wbrlm« suH* as ‘‘iWwaioloj^.of.Hltki^’’ -Pathbloj^ 
Mind” “ Body anid Will,” whi^ did useful service to 
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psychblittical scfence in emphasising the intimate way 
in which physloibgical factors are bound up with 
psychical factors in the unified life of the creature. 
Central to his . whole thinking was the idea of the unity 
of the organism in which mental and motor activities 
are closely cbrrelated, and he never wavered from this 
position, which was vigorously expounded in his 
“Organic to Hunibn,*’ published less than a couple of 
years ago. Dr. Maudsley was essentially “tough- 
minded," and his pre-occupation with mental diseases 
probably exaggerated his distrust of “ over-strained 
idealism of any sort." Deepest in his life, perhaps, 
was the desire to further by his investigations and 
thinking a scientific systematisation which would make 
for the relief of man’s estate. Towards that end, ten 
years ago, he generously contributed 30,000!. to the 
London County Council for developing the treatment 
of mental diseases. What we venture to call his mood 
of scientific meliorism, sometimes shadowed, was ex- 
pressed in the fine sentence ; ‘‘ By large and close and 
faithful converse with Nature and human nature in all 
their moods, aspects, and relations is the solid basis 
of fruitful ideals and the soundest mental development 
laid.” 

In a recent number of West Africa (January 19) Mr. 
R. E. Dennett suggests the formation of a Union for 
the study of the British West African Colonies and the 
advancement of their interests in this country. Mr. 
Dennett begins by pointing out how necessary it is 
that British West Africa should have a showroom in 
one of the principal London thoroughfares, where pro- 
duce and pictures of typical West African scenes could 
be displayed. The foundation of such a showroom 
might, he suggests, be the first step towards ^ the 
formation of a union to co-ordinate work for British 
West Africa. There would be scope for talent of every 
kind in this union, since the activities of its sectjons 
would range over such diverse subjects as superstitions 
and mythology, sanitation, forms of government, 
banking, utilisation of produce, transport, hospitality 
to distinguished West Africans, and the care of^ West 
African students. Much work for West Africa is 
already being done, as Mr. Dennett admits, by the 
Imperial Institute, the Poyal Colonial Institute, Kew 
Gardens, and various learned and other societies, and 
though he disclaims any intention of competing with 
existing institutions, the details of his scheme include 
suggestions for some work which is already being 
done. What is really needed at present is a union the 
main business of which would be to stimulate the 
organisations already at work for West Africa, includ- 
ing the Government, instead of trying to do any part 
of the work itself. It is well known, for example, 
that the quality of much West African produce needs 
improvement, that, the agricultural and forest depart- 
ments in thes« territories need larger staffs and more 
funds, and that further means of transport are re- 
quired. A union ccmipetent to speak for West Africa 
would be usefully employed in directing public atten- 
tion to these and other equally important matters, and 
in taking action through the proper channels to get 
them remedied. If such a union had existed it could 
s<iarcely. have remained quiet when last month a great 
part ol the exhibition galleries .of the Imperial Insti- 
tute, including the only exhibit o? West African produce 
in London, was closed to the public by thb^Officb of 
Works to accommodate a branch of the Ministry of 
Food^,:' . 

Lord Lbvbrholmr discusses, in Scienu Ptagress 
fc^ . January, the question of the abolition of slums. 
The ^qtn;;;.p^blem . Js,;.' 'he^■.obseryesj inamly - ,a, ,.case.^ ;;Df '.'i 


bad "packing,” because, while most towns have sluihV 
the majority of them possess within their bouiu^ries 
a sufficient area of land to accommodate three times 
their present population. Lord Leverhulme’s sugges- 
tion is that each municipality should acquire, as occa-, 
sion offers, the fringe of land on its suburbs, and that 
the municipality could afford to give this land to per- 
sons ready to build houses thereon. With the'gener^ 
adoption of the Town Planning Act the present scan- 
dalous condition of things might be removed. 

Sir C. H. Read describes, in Man for January, two 
bronzes acquired from a Parsi in Bombay, who stated 
that^ his family had possessed them from time imme- 
morial, and that they had been brought by one of his 
ancestors from Persia, where they had been attached 
to the gate of the city whence the Parsi farhily had 
come. They are castings by the wax process, known, 
as cite perdue, and represent animals which at once 
recall the bull-like monsters of Assyria ; but, at the 
s^e time, there are differences that may be of some 
significance. Thq Assyrian bulls arc human-headed, 
and these also h|^e human heads, but while the modeK 
ling of the bodld's suggests a bull, the horns are un- 
questionably those of a sheep. This sheep has been 
identified by Lord Rothschild as Ovis orientalis 
gmelini, the wild sheep of Asia Minor and Armenia. 
It is possible that these bronzes were ultimately derived 
from Assyria, and as the relations between Assyria, 
Persia, and Armenia were intimate, the story of the 
Parsi may be correct. But many questions regarding 
the style and use of these bronzes, which will ultimately 
I»ss to the British Museum, await further investiga- 
tion. 

It was stated in one of the morning papers a few 
days ago that "there have recently arrived in England 
evidences of the most important zoological discovery 
that has come to light since the finding of that strange 
beast, the okapi. . . . This discovery proves very com*^ 
pletely the existence of a new and hitherto unknown 
species of elephant, a real dWarf elephant." All- that 
has really happened is that two skeletons have just 
arrived in this country of a “ dwarf " race of elephant 
described in the Revue Zoologique Africaine in 1913. 
Thus the announcement of this " discovery ” is some- 
what belated. The specimens just received are stated 
to be fully adult examples, bu^ this is not yet certain, 
and will be determined by Dr. C. W. Andrews, of 
the British Museum of Natural History, to whom 
they have been submitted. But we have known of 
the existence of dwarf elephants in Africa since 1906, 
when the first of its kind was discovered. This came 
into the possession of Hagenbeck, the German dealer 
in live animals, who sold it to the Zoological Society 
of New York, in the gardens of which it is still living. 
This animal forms tm type of the species Elephas 
africanus pumitio. The species referred to in 1913 was 
described under the name Elephas africanus frennseni. 
The Specimen obtained by Hagenbeck now stands about 
5 ft. nigh, but whether this is its maximum height is 
open to question, since its growth may have been 
checked by a troublesome skin disease front which 
it has long suffered. The specimens described in 19x3, 
from Lake Leopold II.,. measured some 6 ft. in height, 
which is stated to be the height of the .^taller of the 
two animals the skeletons , of which have just been 
received. These may not pfove to be adult, so that 
the precise amount of dwarfness of these "dwarf’* 
elephants has still to be determined, but it seems certain 
that they ..are far smaller than the typical Africai\ 
el<^h^t, though they are giants compared with the 
OXtld^N: dwarf .^ephant of Malta. „ 
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In the Atistralian Zoologist (vol. i., part 4, Sydney, 
October 8, 1917) there is an interesting article by Mr. 
Charles Hedley, director of the Australian Museum, 
on the economics of Trochus tiUaticus. This hand- 
some shell was mistaken for- a product of the Nile by 
.AWfovandus, who, in 1606, was the first writer in 
Europe to describe it. Mr. Hedley tells us that it is 
found on coral-reefs from Ceylon to Samoa, and as 
far north as Japan. The natives of various islands 
make use of the animal as food, and the periphery of 
the shell has been cut out and worn as a bracelet by 
the Papuans. But among civilised people it was only 
known to shell fanciers until a few years ago. “ Ex- 
haustion of former supplies of pearl shell and the 
increasing demand of recent years have promoted search 
for new sources of mother-of-pearl. Thus Trochus 
ntloHcus, or trocas, as it is sometimes called, having 
dense firm nacre, which proved good material for 
buttons, came to be exploited by manufacturers. Dur- 
ing the past six years an active request for Trochus 
by button-makers has sprung x^, advancing from 
20I. to 3ol. a ton.” The Great Barrier Reef 
is being fished for Trochus, from Torres Straits 
.southwards to Port Mackay. The export of Trochus 
from Queensland in 1915 was 544 tons, worth j2,oooZ., 
and in 1916 was 950 tons, worth 23,000!. The Philip- 
pine Islands export about 320 tons annually. From 
Western Australia the exports of Trochus were : For 
1912, 52 tons; for 1913, 66 tons; for 1914' *9 toils; 
for 1915, 73 tons; for 1916, 26 tons. There are also 
large fisheries in New Guinea, the Solomon Islands, 
and Fiji. .Some Japanese fishermen carefullv save 
both meat and shell. From ten tons of shell a ton 
of meat is obtainable, worth, in China, 20Z. a ton. 
Mr. Hedlev considers that the annual Australian crop 
of Trochus is likely soon to deteriorate under the 
present active fisherx'. 

The annual report of the Department of Agriculture, 
Nyasaland, for the year ending March 31, 19171 con- 
tains much interesting matter. The exports of tobacco, 
tea, and cotton constitute a record for the Protectorate, 
and the past year has been particularly favourable for 
agriculture generally, despite the difficulties arising 
out of the war and' the absence of many planters on 
military st^rvice. The increased demand for tobacco is 
a direct result of the privileged admission of British- 
grown tobacco into the United Kingdom, and, despite 
high prices for freight, the industry is very prosperous, 
and has pow established itself in the home market. 
Nearly 1 000 more bales (400 lb.) of cotton were exported 
than in the previous year, and the acreage under 
European cultivation is now 29,580. Tobacco 
first appeared as an article of export in 1899, and, 
despite freight charges, has managed to establish itself 
against American competition. Tea to the extent of 
420,685 lb. was exported, whilst in the previous year 
the amount was 288,341 lb. The great difficulty with 
regard to Nyasaland products is that of freight and 
transport, and much damage to cotton and tobacco 
results during the difficult journey to the coast. There is 
al.so the drawback that owing to delays the planter can 
seldom realise on his crops within one year of the date 
of shipment, thus necessitating double capital, or plant- 
ing on advance rates, which cat deeply into profits. 
Until direct railway communication with the coast can 
be established this promising land will remain very 
severely handicapped. 

The Scientific American, in its issue of Deeernber 22 
last, directs attention to the low efficiency ot ma.sscd 
. rifle fire at ranges less than 500 yards. It appears that 
the best results ever obtained w^e by thtf Boers at 
Colenso, when in full daylight and from a sheltered 
position they succeeded in making one hit in 600 shots 
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fired against an enemy thoroughly exposed in the 
open. This lack of success of the rifle at close ranges 
leads to its being regarded rather as a handle for a 
bayonet than as an effective weapon itself. It seems 
that no amount of preliminary training or of adjust- 
ment of sights can eradicate the tendency of the rifle- 
man to shoot too high when under mental stress. To 
overcome this difficulty Col. Ely, of the American 
Army, has invented an attachment weighing only 2 oz. 
which, when adjusted, prevents the .rifle being dis- 
charged when its angle of elevation exceeds a given 
value. The records obtained with the device are about 
twenty-four times as good as the Colenso results, but 
it does not appear to have been adopted by the American 
military authorities. 

The importance of modern methods of welding in 
enabling repairs to be executed quickly has l^n 
brought out by a recent account in Engineering (Janu- 
ary 11) of the methods adopted for making gtx^ the 
damage done by the Germans on vessels interned in 
U.S. ports. The principle of electric welding has been 
applied to fifteen ships in the port of New York, and 
all these dre now in commission and probably 
ready for service. Bulletin No. 98 of the University 
of lilinois Engineering Experiment Station is also of 
interest, and gives an account of tests of oxyacetylene 
welded joints in steel plates. The plates employed 
varied in thickness from No. 10 gauge to i in., and 
were subjected to various heat treatments. The tests 
include static loads, repeated loads, and impact. The 
welds were made by skilled workmen. For joints with 
no further treatment after welding, the joint efficiency 
for static tension was found to be about 100 per cent, 
for plates up to ^ in. thick, and to decrease for thicker 
plates ; these joints show an efficiency not greater than 
75 per cent, for the material in the joints, but were 
strengthened by working the metal after welding and 
weakened by annealing at 800° C. Repeated 
stress tests followed in a general way the results of the 
static tests. Hammering or drawing the weld while 
hot increases the strength. The impact tests show 
that oxyacetylene welded joints are decidedly weaker 
under shock than is the original material ; for joints 
welded with no subsequent treatment, the strength 
under impact seems to be about half that of the mate- 
rial. If the welded joint is worked while^ hot, the 
impact-resisting qualities are slightly improved. 
.\nnealing from 800® C. seems to have very little effoct 
on the impact-resisting qualities. 

Messrs. H. K. Lewis and Co., Ltd., hope to pub- 
lish in the course of the next few weeks vol. i. of 
“ Regional Surgery," a work by American and British 
authors, in three volumes, edited by Dr. J. F. Binnie, 
Gould’s " Pocket Medical Dictionary,” Stitt’s "Tropical 
Diseases,” and Stitt’s "Practical Bacteriology.” The 
first consignment of these books was lost at sea by 
a gale. 

The twentieth issue of “The Scientist’s Reference 
Book and Diary ” — that for iqiS—has now been pub- 
lished by Messrs. Jas. Woolley, Sons, and Co., Ltd., 
of Manchester, at the price of 2s. 6d. As usual, it 
consists of two parts: the first is a storehouse of 
phy.sical and chemical* constants, definitions, and im- 
portant scientific facts ; and the second is a conveniently 
arranged diary and memorandum book. The two are 
bound together in a leather case suitable for carrying 
in the pocket. 

The following books are announced for publication 
during February by Messrs. Chapman and Hall, 
Ltd. ‘‘The Cheipistry of Colloids,” by Prof. R. 
Zsigmondy, translated by- Prof. E. B. Spear, part ii.» 
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Industrial Colloidal Ch^istry, by Prof, E. B. Spear, 
and a chapter on Colloidal Chemistry and Sanitation 
by Prof. J. F. Norton; “An Introduction to Theoretical 
and Applied Colloid Chemistry,” by Dr. W. Ostwald, 
translated by Prof. M. H. Fischer; “Biochemical 
Catalysts in Life and Industry ; Proteolytic Enzymes,” 
by Prof. J. Effront, translated by Prof. S. C. Prescott 
and C. S. Venable; “Practical Pyrometry,” by E. S. 
Ferry, G. A. Shook, and J. R. Collins; “Hand 
Grenades,” by Major Q. M. Ainslie ; “ Ordnance and 
Gunnery,” by Lt.-Col. W. H. Tschappat ; “ Hydro- 
EClectric Power-Stations,” by E. A. Lof and D. B. 
Rushmore; “A Practice Book in Elementary Metal- 
lurgy,” by Prof. E. E. Thum ; “ Testing for the Flotation 
Process,” by A. W. Fahrenwald; an enlarged edition 
of “ Practical Instructions in the Search for, and the 
Determination of, the Useful Minerals, including the 
Rare Ores,” by A. McLeod; “The Development of 
Forest Law in America,” by J. P. Kinney; and re- 
prints of “ Scientific and Applied Pharmacognosy,” by 
Prof. H. Kraenier, and “Applied and Economic 
Botany,” by Prof. H. Kraemer. 

OUR ASTRONOMICAL COLUMN. 

The Planet Saturn. — ^This beautiful telescopic . ob- 
ject will be in opposition to the sun on January 31, 
and will be very favourably placed for telescopic 
scrutiny during the ensuing few months. There is 
evidence to show that much the same phenomena occur 
on Saturn as on Jupiter, and that occasionally dis- 
turbances on a consider.able scale occur in the atmo- 
sphere of the former object. Yet it has not been very 
successfully observed when we compare the results 
with those obtained with regard to Mars and Jupiter. 
The far greater distance of Saturn and the less con- 
spicuous character of the markings are no doubt in 
part responsible for this, but sometimes, as in 1903, 
the spots and irregularities in the belts are very plain 
and numerous. 

The rotation |x?rio<l of Saturn requires redetermina- 
tion, for the markings in different latitudes exhibit 
proper motions. Prof. Hall’s white equatorial spot of 
1876-77 gave a'perio<l of loh. 14m., whereas the dark 
and light markings which were visible in the north 
temperate region in 1903 indicated a period of about 
loh. 38m., or twenty-four minutes longer. 

Unit of Stellar Dlstance. — As a step towards the 
eS.tjension of the decimal system to celestial measure- 
ments, and the unification of units in the statement 
of stellar distances, it is suggested by M. de Rey Pail- 
hade that a convenient unit would be lo’* kilometres 
{L'Astronomie, December, 1917). A light-year is 
equivalent to 946 of such units, or approximately 1000, 
which is a number easily remembered. The parsec, 
which corresponds to 3-25 light-years, is very closely 
3000 units, and the distance of 61 CygnI would be 
expressed by 5865. On the same system, the mean 
distance of the earth from the sun is 0*015, and that oL 
Neptune 0*450. The symbol suggested for the new 
unif is Us \unit^ stellaire)^ but this does not seem to 
be well adapted for countries other than France. 

Relativity and Shifts of Fraunhofer Lines. — 
According to Einstein’s theory of relativity, the lines in 
solar and stellar spectra should be displaced towards 
the red by an amount depending upon the difference in 
gravitational potential between' the gravitational field in 
which the lines originate and the terrestrial field where 
the radiation is received. In the case of the sun the 
tlieoretical di»lacement is equivalent to the Doppler 
di^aoement due to a radini velocity of 0*634 km. per 
sec., and ‘at Xsooo amounts to o*oio A. With the 
powerful instruments now in use in solqr observations 
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such a shift of the lines should be easily measurable. 
The question has been taken up at Mt. Wilson by Dr. 
St. John, .who has selected some of the band lines of 
cyanogen as the most suitable for the purpose, in 
consequence of their freedom from displacements due 
to pressure (Astrophysicai Journal, vol. xlvi., p. ^ 0 )‘ 
The mean sun minus arc displacement at the o^tre 
of the sun for the forty-three band lines measured wa» 
zero, while for thirty-five lines at the limb it was rally 
+00018 A. It cannot be assumed, therefore, that the 
Einstein effect is annulled at the centre by an out- 
ward radial motion of the solar vapours, as the effect 
of such a motion would vanish at the limb and the 
gravitational effect should appear. The observations 
accordingly give no evidence of a displacement of the 
lines of the order of magnitude required by the prin- 
ciple of relativity. 

The ‘‘.Annuaire Astronomique ” for 1918.— The 
current issue of thi.s useful publication maintains . the 
high standard reached in former years. Besides the 
usu.'il tables relating to the sun, moon, and planets, 
it includes a series of charts showing the aspect of the 
heavens in each month, and interesting notes on a 
great variety of astronomical subjects. A general re- 
view of progress in the various departments of astro- 
nomy and meteorology is a valuable feature. The 
Annuaire is published at 3 francs by the Librairie 
Ernest Flammarion, Paris. 

PARIS ACADEMY OF SCIENCES. 

Prizes Proposed for the Year 1919. 
Mathematics .—rl'toncccur prize (1,000 francs), for dis- 
coveries or works useful to the progress of pure or 
.'ipplied mathematics. 

Mechanics . — Montyon prize (700 francs), for the 
invention or improvement of instruments useful to the 
progress of agriculture, the mechanical arts, and the 
practical and speculative sciences ; Poncelet prize (200a 
francs), for work useful to the progress of mechanics. 

Astronomy . — The Lalande prize (540 francs), for 
the most interesting observation in, or memoir most 
useful to the progress of, astronomy ; Benjamin 
Valz prize (460 francs), for work on astronomy under 
similar conditions to those of the Lalande prize ; G. dc 
Pontdcoulant prize (700 francs), for the encouragement 
of work in celestial mechanics. 

Geography.- Gay prize (i5ot) francs). The question 
proposed for iqig is the study of the physical geo- 
graphy of North Africa, and principally Mauritania ; 
Tchihatchef foundation (3000 francs), for recompense 
or assistance to naturalists distinguished in the ex- 
ploration of the lesser-known parts of Asia, excluding 
British India, Siberia, Asia Minor, and Syria. 

Navigation . — The prize of 6000 francs, for work in- 
creasing the efficiency of the French naval forces; 
Plumey prize (4000 francs), for improvements in steam 
engines or any other invention contributing to the pro- 
gress of steam navigation. 

Physics. — Kastner-Boursault prize (2ooc> francs), for 
the best work on the various applications of electricity 
in the arts, industry, and commerce ; Gaston Plante 
prize (3000 francs), to the author of a discovery, inven- 
tion, or work important in the field of electricity; 
Hdbert prize (1000 francs), for the best treatise or most 
useful discovery for the popularisation and practical 
use of electricity; Henri de Parville prize (1500 francs), 
for original work in physics;’ Hughes prize (2500 
francs), for an original ^ discovery in the physical 
sciences, especially electricity and magnetism and their 
applications ; Pierson-Perrin prize (5000 francs), for a 
tuscovery in plwsics. 

Chemistry.— ^Montyon prize (unhealthy trades) (one 
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prize of 2500 francs and one mention of 1500 francs), 
for the discovery of a means of rendering some 
mechanical art less unhealthy;- Jecker prize (10,000 
francs), for the author of the work most useful to 
organic chemistry; Cahours prize (3000 francs), for 
the encouragement of young men already known to 
have done good work, more particularly by researches 
in chemistry; Houzeau prize (700 francs), for a young 
chemist of merit. 

Mineralogy and Geology. — Delesse prize (1400 
francs), for work in geology, or, alternatively, in 
mineralogy. It may be divided. Joseph Labbd prize 
(1000 francs), for geological work or researches with 
reference to the mineral wealth of France, its colonies 
or protectorates, or, in default, to recompense the 
author of any work made in the general interest. 

Botany. — Desmazi^res prize (1600 francs), for the 
best work on cryptogams published during the preced- 
ing year; Montagne prize (1500 francs), to the author 
or authors of important discoveries or works on the 
cellular plants; Jean Thore prize (200 francs), for the 
best memoir on the fluviatile or marine algae of 
Europe, or on mosses, lichens, or European fungi ; 
de la Fons M4Ucocq prize (900 francs), for the best 
work on the botany of the North of France; de Coincy 
prize (900' francs), for a work on phanerogams; Jean d'e 
Rufz de Lavison prize (500 francs), for work in plant 
physiology. 

Anatomy and Zoology. — Cuvier prize (1500 francs), 
for work in anatomy and zoology ; Savigny foundation 
(1500 francs), for the assistance of young travelling 
zoologists, not receiving a Government grant, who 
specially occupy themselves with the invertebrates of 
Egypt and Syria. 

Medicine and .Surgery. -Montyon prize (three 

prizes of 2500 francs, three honourable men- 
tions of 1500 francs, citations), for discoveries 
or improvements during the year in medicine 
or surgery; Baibier prize (2000 francs), for a 
discovery valuable in surgery, medicine, pharmacy, or 
in botany having’ a relation to the art of healing; 
Br4ant prize (100,000 francs), the capital sum is offered 
to anyone discovering a specific cure for .Asiatic cholera 
or for the discovery of the causes of this terrible 
scourge; Godard prize (1000 francs), for the ^st 
memoir on the anatomy, physiology, and pathology of 
the uri no-gen itary organs; Chaussier prize (10,000 
francs), for the best book or memoir showing an ad- 
vance in legal or practical medicine; Mfege prize 
(ro,ooo francs), to the author who continues or com- 
pletes the essay of Dr. M^ge on the causes which have 
retarded or favoured the progress of medicine from 
antiquity to the present day; Bellion prize (1400 
francs), for works or discoveries especially profitable to 
the health of man or the amelioration of the human 
species; Baron Larrey prize (750 francs), to a doctor 
or surgeon belonging to the Army or Navy for the best 
work presented to the Academy in the course of the 
year dealing with military hygiene, surgery, or medi- 
cine; Argut prize (1200 francs), for a discovery allow- 
ing the cure, by medicine, of a disease up to the pre- 
sent only capable of being dealt with surgically. 

Physiology. — Montyon prize (750 francs),- for the 
most useful work in experimental physiology; Lalle- 
mand prize (1800 francs), for work relating to the 
nervous system in the fullest sense of these words; 
Philipeaux prize (ooo francs), for experimental physio- 
logy; Fanny Emden prize (3000 francs), for the best 
work treating of hypnotism, su^estion, and generally 
of physiological action exerted at a distance’ from the 
aniWial organism. 

Stati.stks. — Montyon prize (one prize of 1006 francs, 
two mentions of francs), for statistical researches 
bf any nature. 
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History and Philosophy of the Sciences. — Binoux 
prize (2000 francs). 

Medals. — Arago medal, awarded by the Academy at 
any time that a discovery, work, or service rendered to 
science appears worthy of this testimony of high 
esteem; Lavoisier medal, awarded under conditions 
applying to the Arago medal, for services rendered to 
chemistry; Berthelot mfedal, to holders each year of 
the prizes in chemistry. 

General Prizes. — Prize founded by the State (3000 
francs), question for ipig : researches on the geo- 
graphical and bathymetric migrations of fishes and on 
the conditions which govern them; Bordin prize (36o<} 
francs), question for 1919 : in the theory of integrals 
of total differentials of the 'third species and double 
integrals relating to an algebraic function of two 
independent variables, the existence of certain numbers 
{nombres entiers) has been demonstrated, of which 
it is difficult to obtain the value, and may depend on 
the arithmetical nature of the coefficients of the 
equation of the surface corresponding with the function. 
The Academy requires a profound study of these num- 
bers in particular cases. 'Vaillant prize (4000 francs), 
question for 1919 : to discover a photographic layer, 
without visible grain, and as sensitive as the gclatino- 
bromide at present in use; Petit D’Ormoy prize: two 
prizes of 10,000 francs each, one for pure or applied 
mathematics, the other for natural science; Jean 
Jacques Berger prize (15,000 francs), for work relating 
to the city of Paris; Saintour prize (3000 francs), for 
work in the mathematical sciences; Henri de Parville 
prize (1500 francs), for a book on original ^science, or 
popularisation of science ; Lonchampt prize (4000 
francs), for the author of the best memoir on the 
diseases of man, animals, or plants from the special 
point of view of the introduction of mineral substances 
in excess as the cause of the disease; Henry Wilde 
prize (one of 400c francs, or two of 2000 francs), for a 
discovery or work on astronomy, physics, chemistry, 
mineralogy, geology, or experimental mechanics; Gus- 
tave Roux prize (1000 francs); Thorlct prize (1600 
francs). 

Special Foundations. — ^Thc Lannelongue foundation 
(2000 francs), for one or two persons at most, in re- 
duced circumstances, belonging themselves, or by their 
marriage, or parents, to the scientific world, with 
preference to medicine. Laplace prize, for the pupil 
leaving the Ecole Polytechnique holding the first place. 
L. E. Rivot priz« (2500 francs), divided between the foiy 
pupils leaving the Ecole Polytechnique each year xidth 
the first and second places in the divisions of mines 
and ponts et chaussies. Normal School prize (2000 
francs) will be awarded after the conclusion of the 
war to an old pupil, killed or wounded in the field, 
in recompense or* in view of scientific work. 

Funds for Scientific Research. — ^Tr6mont foundation 
(1000 francs); Gegner foundation (4000 francs); 
Jerome Ponti foundation (3500 francs) ; Henri ^ecquerel 
"foundation (3000 francs) ; Bonaparte foundation (50,000 
Irancs); Loutreuil foundation (125,000 francs); Charles 
Bouchard foundation (5000 francs). • 


GLASS TECHNOLOGY. 

W E have now before us Nos. i to 3 of the 
Journal of the Society of Glass Technology. 
The first of thes6 has already been» noticed in these 
columns (Nature, July 26, 1917). The two additional 
numbers now available indicate the healthy progress 
of this new society, and augur well for the renewed 
vitality of the glass Industry in this couritnr. The 
papers which appear ip this journal cover a wide range 
of subjects and vary" very considerably in size and 
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valujS^; they may, perhaps, be regarded as somewhat 
minor contributions to a great subject, but that is as 
much as can be expected at a time when all our best 
energies are devoted to “doing rather than to writing 
or talking about what has been and is being done. 
Thus, Sir Herbert Jackson’s address, “Some General 
Observations on Glass,” is interesting and suggestive, 
but obviously deals only with some of the fringes of 
the great work on which its author is known to be 
engaged. 

Two subjects of very great immediate interest and 
importance are, however, dealt with in these journals. 
The first of these relates to refractories. The papers 
by Fearnsides, Davidson, Rosenhain, and Cosmo 
Johns form oart of a special discussion on refractories 
for the glass industry held by the society in Sheffield 
as a supplement or extension of the discussion on this 
subject inaugurated by the Faraday Society. On the 
basis of these papers the Society of Glass Technology 
was able to formulate the requirements of the glass 
industry in regard to refractories and to submit these 
to a conference on refractories afterwards held in 
London. This activity is of very considerable import- 
ance, because it is hoped that as the result of these 
conferences a “Refractories Research Association” 
may shortly be formed, for the purpose, in the first 
place, of furnishing fresh support and co-ordination 
for the various researches on refractories already in 
progress at various centres, such as the pottery labora- 
tories at Stoke-on-Trent and at the National Physical 
Laboratory, and also of initiating much-needed addi- 
tional researches both at those institutions and, pos- 
sibly, elsewhere. The interests of the glass industry 
are most intimately concerned with this whole question 
of refractories — indeed, it is probably not too much to 
say that progress in glass manufacture depends almost 
entirely on progress in refractories. It may be hoped, 
therefore, that the Society of Glass Technology will 
give its best efforts to support this movement for re- 
search on refractories. Above all, it is to be hoped that 
no spirit of local or provincial jealousy will be allowed 
to interfere with the proper distribution and develop- 
ment of this work,* whether at Sheffield, Stoke, or 
Teddington. 

The second subject of great and immediate scientific 
and industrial interest touched upon in this journal^ is 
the question of the behaviour of glass in contact with 
chemical reagents and the correlated question of the 
testing of chemical laboratory glassware. This is a sub- 
ject which, before 1914, had received very considerable 
attention in Germany, and there was a natural tend- 
ency to look to the work of the Reichsanstalt ” for 
guidance in thes<j matters. The necessity for produc- 
ing, satisfactory laboratory glass in this country has 
led to a new and independent attack on the whole sub- 
ject, and it has wisely come to be recognised that if 
the laboratory glass industry is to flourish in England 
after the war, it must be reinforced by an adequate 
system of toting by some recognised institution which 
will afford to the buyer and user of the ware an adequate 
guarantee of its good quality. The institution and 
organisation for dealing with a system of testing of 
this kind are, fortunately, already in existence at the 
National Physical Laboratory, and only need the pro- 
vision of additional accommodation and staff to allow 
of their immediate application to the whole industry. 

The question of the precise nature of the tests to be 
applied, however, is more difficult. Here, .as in all 
cases where the power of prolong<^d endurance of ah 
article or a material is to be tested,' it is riecessaiT to 
devise some accelerated test which shall— a few 
hours or, at' most, days— furnish an indication of the 
probable behaviour of the article in Ordinary use oyer 
a period of months oi' years. In such cases it is diffi- 
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I cult, if not impossible, to retain similarity or propor- 
tionality in the tests in such a w'ay that the article 
giving the best test shall also be that \Vhich gives the 
best actual wear in use. In the case of glassware, in 
which resistance to hot water and to acids and alkalis 
and to such vigorous reagents as ammonium chloride 
and ammonium sulphide is demanded, as well as resist- 
ance to sudden changes of temperature and adequate 
mechanical strength, the problem is particularly com- 
plex — thus a v'aricty of glass specially resistant to hot 
water may not be so resistant to hydrochloric acid, 
while a glass having a high degree of thermal endur- 
ance may not be adequately resistant to water. 

The whole question of the tests to be applied has now 
been systematically studied for a considerable time, 
both at the National Physical Laboratory and by a 
special committee of the Institute of Chemistry, while 
two papers, by Messrs. Westwood, Cauwood, and 
Turner, and Messrs. Cauwood, English, and Turner 
respectively, in the present journal, furnish an interest- 
ing and important contribution to the subject. It may 
be hoped that agreement on this matter, sufficient to 
arrive at a worEing specification for routine testing, 
may soon be arrived at, and that the National Testing 
Bureau for Glass may commence its beneficent work 
for the British glass industry at no distant date. 


X-RAYS AND THE 

I T was close on two years before the first formal 
meeting of the Rontgen Society, just twenty years 
ago, thjit »Rontgen had stumbled, so to speak, across 
a new type of radiation, the wonderful properties of 
which excited the whole civilised world. 

Since then the art of radiography has gradually 
extended into fields once never dreamt of. A present- 
day development, very typical of the times, is the 
detection of contraband ’metals, the examination of 
autogenous welds, and the scrutinising of steel and 
other metal castings and plates for faults and blow- 
holes. Such work demands high voltages and the 
heaviest outputs. .Already steel plates more than i in. 
thick have been successfully examined. 

But the all-important use of the X-rays is their 
medical application. Every hospital of any size now 
has its X-ray department, and there are many 
thousands of radiologists — both medical and laymen — 
devoting their lives to the work. X-ray technique has 
improved so vastly as to give the diagnostic methods 
of physician and surgeon a facility and ekactitude 
never deemed possible at one time. 

In the large military hospitals the greiit majority 
of w'ounded soldiers are X-rayed. The examination of 
wounds and injuries by X-rays has, in fact, become 
routine practice, whether in the field, by the use of 
the ingenious and cleverly designed motor-lorry out- 
fits, or in the base hospitals. The X-ray has become 
as indispensable as the dressing or the splint, and it 
is an essential adjunct in prescribing and directing, 
as well as avoiding, operations. ‘Even sprains are 
radiographed to find whether there is any slight bone 
fracture — as there very often is. 

The X-ray detection of embedded bullet and shell 
fragments is now so certain as to be commonplace. 
Bullets and shrapnel are found and removed from any 
part; of the bodv, even from the lung and brain or in 
the region of the heart. Precise instruments for 
localisation in the actual operating theatre are now in 
use, and even during the operation itself the surgeon’s 
instrument may be guided to the foreign body. Stereo^ 
scopic fluoroscopy is possible, and if a practical appa- 
ratus could be produced it would be of incalculable 

> Abrid^d from the Presldentinl Addreu delivered to the R5ntgen Society . 
on Novemner 6, 1917, by Capt« G. W, C Kaye. 
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value to the surgeon and radiologist in their combined 
efforts. 

Unless there is a suspicion of septic poisoning a 
bullet is generally best left alone, but shell fragments 
are usually dirty, and the nature of the damage they 
inflict along their course makes it important that their 
exact position should be known. It is in such cases 
that X-ray stereoscopy attains its fullest delicacy. For 
example, the location of small foreign bodies near the 
eye, or actually in the eyeball, can be carried out to 
the hundredth of an inch. 

In the case of a fracture the stereoscopic radio- 
graph reveals the direction of the fracture and the dis- 
position of the broken bone, and so assists the surgeon 
in deciding on the method of reparation. After the 
bone has been set, the progress of the recovery can 
be clearly followed in the subsequent photographs — 
whether the parts are joining up, whether new mate- 
rial is forming. The sequence of radiographs is in- 
cluded in the record of each ciise. The total number 
of photographs already taken at the various hospitals 
since the war commenced amount to many hundreds 
of thousands. Very valuable data will be obtained 
when time allows the radiologist to go carefully over 
all the accumuated records of cases. 

The value of the X-rays in diagnosing chest com- 
plaints has been established again and again in this 
war. This is the case particularly with incipient 
tuberculosis, where early diagnosis is of great import- 
ance. Not only the diagnosis, but the treatment of 
tubercular glands has been attended with considerable 
success. Great attention has been paid in this war 
to the soldier’s teeth, and very rightly. Here, again, 
the X-rays are playing their part and dental radiology 
has become an important subject. No more than men- 
tion can be made of the splendid work of “ opacity ” 
radiology, which can diagnose with routine certainty 
diseases of all parts of the alimentary canal. This 
has been of great service in examining Army recruits 
of doubtful medical fitness. 

A word should be said as to the invaluable results 
obtained from single-flash exposures, especially in heart 
and lung conditions. .Another war development of 
radiology is its employment by the orthopaedic surgeon 
in his efforts to restore damaged limbs. 

But the beneficent effects ot the X-rays do not end 
with radiography. They have achieved wonderful re- 
sults, not only in the diagnosis, but also in the repair 
of wounds. Amongst the minor tragedies of the war, 
few are more pathetic than the ghastly mutilations and 
disfigurements caused by shell wounds of the face and 
head. Many of our soldiers would seem to be doomed 
to a life of perpetual misery and humiliation, but by 
the wonderful plastic operations of the surgeon they 
can be restored to at least a semblance of their former 
selves. The radiologist’s part in such work is . to 
render scar-tissues pliant, to depilate hair from the 
scalp and skin surfaces concerned, to render the trans- 
ferred flaps of .skin pliant and more adaptable to their 
now positions, and to stimulate generally the healing 
process in both flaps and bone. For these purposes 
he employs radiation treatment, either X-rays or" radium 
rays. 

In the treatment of septic wounds and persistent 
sinuses, the most extraordinary success has resulted 
from a combination of X-rays arid ultra-violet rays. 
Hyperthyroidism, or “soldier’s heart,” has been suc- 
cessfully treated by X-rays and radium rays. 

The electro-therapeutist has also been prominent in 
war work. Countless electrical departments have 
-been established in military hospitals t^touglbout the 
country for the treatment of .war injuries. Qiii^ one- 
half, if not more, are gunshot wounds of the nerves 
ji^th paralysis of the muscles. Th£se cases are sent 
lir electrical examination of the injured nerves and 
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! subsequent electrical treatment. Many cases of war 
wounds, more particularly those of the uncomplicated 
but inert type which refuse to heal, are. treated elec- 
trically. Simple application of a direct current stimu. 
lates the process of repair, and sluggish wounds at 
once commence to heal. “Trench feet,” which 
occurred in large numbers last winter, receive' benefit 
by electrical treatment. Cases of shell-shock and 
neurasthenia and other functional disorders of the 
nervous system, some of which are seldom or never 
seen in times of peace, are now being cured in large 
numbers by electrical means. 

And so the story goes on. The radiologist and the 
radio-therapeutist have found their reward in the grati- 
tude of many men to whom they have once more 
made life endurable. 

The outbreak of war found the X-ray manufac- 
turers, like everybody else, quite unprepared. The 
greatest credit is due to them for the splendid way 
they threw themselves into the breach and turned out, 
in record time, unprecedented numbers of outfits for 
the Army. The X-ray bulb manufacturer was at once 
confronted with the absence of the glass, which Ger- 
many had hitherto supplied. The English glass manu- 
facturer had to face the task of producing a uniformly 
good glass which would stand up, without puncturing, 
to the high voltages which obtain in practice. The 
problem was very difficult, but it is gradually being 
surmounted by State aid. In the meantime our Amer- 
ican and French friends came to the rescue. 

It is remarkable how slight have been the changes 
in design experienced by the target tube. He would 
be a bold man, nevertheless, who would assert that 
the present design has approached finality. All X-ray 
tubes are, in fact, extraordinarily inefficient things. 
Under favourable conditions they make use of rather 
less than one part in one thousand of the energy 
imparted to the cathode rays. 

The Coolidge tube, first introduced nearly four years 
ago, has been considerably improved in detail, and 
now claims pride of place among X-ray tubes. It is 
not entirely free from defect, and its rays are no more 
homogeneous than those from an ordinary bulb, but 
its elasticity, precision, ease of control, long life, and 
relative freedom from inverse current make it an in- 
valuable addition to the radiologist’s equipment. Some 
wonderful output figures have been obtained by 
Coolidge on experimental water-cooled models. One 
tube was run continuously for many hours at 200 
milliamperes and 70,000 volts, the power input being 
14 kilowatts, i.e. about 19 h.p. It is anticipated that 
this figure will be shortly increased to 50 kilowatts. 

It was hoped on its introduction that the Coolidge 
tube would 1^ the means whereby X-rays approximat- 
ing to the hardest y rays from radium would be 
obtainable. Such anticipations have not been realised. 
In some recently published work Sir E. Rutherford 
describes measurements on the very hardest' rays 
emitted by a Coolidge tube excited by close on- 200,000 
volts.. In order to filter out the hardest rays present 
he passed them through i cm. of lead, the reduction in 
I intensity being more than a milHonfold. The residual 
' rays proved to have a wave-length of about o*o6 A.U., 
which may be compared with Rutherford’s latest esti- 
mate of the wave-length of the hardest y rays from 
radium C — between 0-02 and 0*007 A.U. In othir 
words, the Ra y rays in question corresponded with 
X-rays generated by voltages between 600,000 and 
2,000,000— figures to which no X-ray tube of present- 
day design could possibly stand up, even if we had the 
me&ns to produce such voltages on a practice! scale. 

As to me composition of the X-rays generated by an 
X-ray bulb, we know now that the ray^ consist in 
general two grpupji^— 

(a) A continuous spectrum of rays with a 6haltply 
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defined boundary on the side of the shorter wave- 
lengths, the position of such boundary depending on 
the voltage on the tube. 

(b) One Or more characteristic radiations (of the 
. . . j, K, L, M, . . . series), each approximately hcwno- 
geneous and characteristic of the metal Of the anti- 
cathode. The higher the atomic weight the more pene- 
trating the radiation in the same senes. 

The proportions of (a) and (b) depend entirely on the 
conditions. With very soft tubes a large proportion of 
the radiation may be wholly characteristic. 

With reference to the spectrum of general rays, it 
has recently been shown that the maximum frequency 
of X-ray which a tube can yield can be readily calcu- 
lated by a simple extension of Planck’s quantum 
theory. The relation in question (due to Einstein) is 
Ve = nv, where V is the voltage on the tube, e the 
elementary charge on each cathode ray, v the frequency 
of the hardest X-ray produced, h is Planck’s constant. 
e and h are known with considerable exactness, so 
that we have the means of calculating very readily the 
voltage necessary to generate a particular X-ray. In- 
serting Millikan’s latest values of these constants, we 
have 

Wave-length in A.U.= 

** voltage 

The accuracy of this simple relation has been con- 
firmed experimentally over a wide range of voltages 
in America. It will be noticed that the result is in- 
dependent of the material of the anticathode. 

With reference to the chanacteristic radiations, each 
consists of a number of spectral lines. For these, Ein- 
stein’s simple law does not hold, a greater voltage 
being required. Webster noticed that the various spec- 
tral Knes of a series all spring into being together as 
the voltage is increased through the critical value. 

Through the medium of the X-rays we have, unveiled 
a few of the secrets of the structure of the atom. The 
biggest development has resulted from the discovery of 
the wave-like character of the X-rays. It was Laue 
and his pupils in 1913 who first demonstrated the 
diffraction of X-rays by crystals, but it was in this 
country that the first real insight into the problem 
came. The Braggs showed how' the crystal reflection 
of X-rays could be utilised to separate out different 
waves in a fashion exactly analogous to the production 
of interference colours by thin plates. The X-ray spec- 
trometer revealed both the atomic spacings of a large 
ijumber of crystals and the absolute wave-lengths of a 
variety of monochromatic X-rays. 

The work of Moseley stands out pre-eminently here. 
Moseley photographed many characteristic X-ray spec- 
tra, and .measured the wave-lengths of the principal 
lines. He was able at once to obtain the very remark- 
able’and simple relation now associated with his name, 
lamely, that the frequency of a characteristic X-ray 
from any element is proportional to the square of the 
atomic number of the element; This atomic numb »*• 
must be distinguished from the atomic weight. It de- 
notes merely the order in which the elements come 
when arranged according to their atomic weights. 
Thus the atomic number of hydrogen is i, of helium 2, 
of lithium 3, and so on. The atomic numbers follow 
the order of atomic weights except in three instances : 
argon and potassiuni; cobalt and nickel, iodine and 
tellurium are interchanged. 

The X-ray spectra are revealed as an extreme type of 
light-ray spectra, and are even more characteristic of 
the parent atom. Later work has shown that X-ray 
spectra contsfin many lines and are much more com- 
plicated than was first believed. 

Moseley ^s work has been extended by others, notably 
1^ ^egbahn and Friman. We now know the atomic 
numbeirs of all the Icnown elements, be^nning with 
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hydrogen and ending with uranium — with an atomic 
number of 92. Each of the atomic numbers is repre- 
sented by an element, with the exception of numbers 
43, 61, 75, 85, and 87, which stand for five elements 
waiting to be discovered. It by no means follows, 
however, that there are only five missing elements; 
five is a lower limit, for we now know that several 
elements may have the same atomic number. Such 
isotopes, as Soddy has called them, cannot be distin- 
guished one from another by ordinary chemical or 
physical tests. They are grouped together under the 
one atomic number in the periotlic classification of the 
elements, but, nevertheless, they may, and do, possess 
atomic weights differing by several units. It is ap- 
parent that the atomic number is something more than 
a mere integer; it undoubtedly represents some funda- 
mental attribute of the atom, and as the work of 
Rutherford and others has shown, the atomic number 
equals the excess number of positive charges in the 
nucleus of the atom. 

The boundaries of the known spectrum have been 
considerably extended since the war broke out. In 
the ultra-violet Lyman has extended the region first 
investigated by Schumann to a wave-length of about 
500 Angstrom units, and Richardson and Bazzoni have 
very recently further extended this to 420 A.U. The 
longest X-ray so far measured by Siegbahn has a wave- 
length of 12 A.U. Rutherford has recently given evi- 
dence for believing that the wave-length of the hardest 
y rays from Ra-C is in the region of 1/100 A.U. We 
are thus now familiar with a range of more than ten 
octaves of X- and y rays without a break — not at all a 
bad record for so young a subject. There still remain 
about five octaves to be explored in the region be- 
tween X- and ultra-violet rays, a region which con- 
tains the characteristic X-rays of the light elements 
from hydrogen to neon. 

And now to turn to quite a different topic. At the 
moment \ve are all reproaching ourselves for our past 
neglect of science in this country. We are paying the 
penalty of our indifference, despite the wonderful a^pt- 
ability and resource which this war has shown we 
possess as a nation. The country is slowly learning 
its lesson. Willy-nilly, we are being led to see at last 
that our system’ of education misdirects much genius 
into unproductive channels, and we are awakening to« 
the importance of research, both pure and applied. 

The value of applied science to industry is now 
.accepted throughout the country, and British industry 
should begin to feel the benefit, especially now that 
the principle of State-aided research is established. 

But we must not forget that it is the pure academic 
research, "unrestricted and unprescribed, which has been 
the prime cause of all the radical changes in industrial 
methods. Research in pure science is rarely appre- 
ciated by the general public or manufacturer, for it 
cannot be done to order. One must put faith in the 
research worker that he may continue to have faith in 
himself. Much of what he. will do will be discon- 
tinuous and abortive, but he niust not be hampered 
by utilitarian notions being continually rammed down 
his throat. If he does not solve the original problem 
he will probably solve some other which has sprung 
from it, and one successful discovery may outweigh 
by far all his failures. 

The equal importance of the applied research worker, 
who is responsible for turning to account the di.v 
coveries of the pure investigator, must not be lost 
sight of for a moment. There is no line of demarca- 
tion l^tween the two divisions of research. Each in- 
volves study, hard work, and thought. The methods 
of both branches are questioning and searching ; the 
common end is knowledge, to which there is no 
heaven-sent road. 

What has been the reward of the research worker, 
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in the past? It is the shameful truth that the man 
of science, vvith few exceptions, has received little or 
no recognition by the mass of the people of this 
country, who, unknowing and uncaring, have been 
perfectly content to allow him the status, both social 
and financial, which he himself has modestly sought 
for his everyday life and wants. But the country, in 
its hour of nera, has turned to its scientific sons for 
help in its war problems, and has not turned In' vain. 
The war is bringing home to the nation the dependence 
of its very existence on science, and a little good may 
come out of a very great evil if public opinion can be 
brought to realise that the statement is as true in peace 
as in war, and that a nation’s administrators should 
always include among them suitable men of the 
highest technical and scientific standing, not merely 
to advise, but also to initiate and direct. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Birmingham. — ^.\t a special Degree Congregation held 
on Thursday, January 24, the Vice-Chancellor (Col. 
Gilbert Barling, C.B.) conferred the honorary degree 
of Doctor of Laws on I.ord Morris, late Premier of 
Newfoundland. 

London. — ^The follow’ing doctorate has been con- 
ferred by the Senate : — D.Sc. in Statistics : Miss 
Kirstine Smith, an internal student, of University Col- 
lege, for a thesis entitled “On the standard deviations 
of adjusted and interpolated values of an observed 
polynomial function and its constants, and the guid- 
ance they give towards a proper choice of the distribu- 
tion of observations.” 

Wk learn from the Times that in reply to an inquiry 
as to whether Mr. Andrew Carnegie would make good 
the damage to the science building at Dalhousie Uni- 
versity, Halifax, N.S., which was originally his gift, the 
reply received from the trustees of the Carnegie Cor- 
poration, New York, was that they would “ consider 
It a privilege to pay for repairing the damage.” 

New scales of salaries, necessitated partly by the 
increase in the cost of living, have been, or are being, 
drawn up for teachers in primary and secondary 
schools, but so far nothing has been done in London 
towards improving the salaries of technical teachers, 
salaries which even before the war were already too 
low. Failure to do this is, in part, due to the fact that 
no “ Fisher grants ” similar to those given fqr elemen- 
tary and secondary education have been available for 
technical education. A meeting to consider the 
matter has been arranged by the .Association of 
Teacljers in Technical Institutions to be held at the 
Polytechnic, Regent Street, W.i, on Saturday, February 
2, at 3 p.m. All teachers in technical institutions, 
junior technical schools, and trade schools (whether 
members of the association or not) are invited to 
attend. 

Wh have received the annual report of the committee 
of the Aberdeen Public Library for the year 1916^17. The 
committee realises that public libraries should prepare 
for the coming period of reconstruction by proviaing 
their readers with the most authoritative books in pure 
and applied science. It is felt that people in all depart- 
ments of industry are beginning to see more clearly 
the value of a thorough scientific knowledge of their 
craft, and that they will therefore ask for booled which 
contain the most recent information instead of . being 
content with books which are <now diit of date. Acting 
upon the advice of a special sub-coiAmittee, yffider the 
doifi^enerahip of Prof. *J. Arthur- Thdmsori, the com- 
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mittee has discarded a large number of obsolete scien- 
tific books in order to make room for up-to>date works, 
including technical books on every handicraft known 
to be followed in Aberdeen. In the Reference Depart- 
ment of the Aberdeen Library tlhe trade and technical 
periodicals, dictionaries and encyclopaedias, business 
directories, gazetteers and atlases form a “commer- 
cial libra^ " similar to those which have been estab- 
lished in Glasgow and Liverpool. The purpose of such 
commercial libraries is to make immediately available 
the best and most recent information as to all matters 
affecting trade and commerce. We congratu- 
late the .Aberdeen Library Committee upon the steps 
it is taking to increase the efficiency of the library and 
to make it a centre for the spread of accurate know- 
ledge in all branches of industry and commerce. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Microscopical Society, January 16. — Mr. E. 
Hcron-.Allen, president, in the cJiair. — Presidential ad- 
dress : The Royal Microscopical Society during the 
great war and after. The president gave a review of 
the war conditions under which the. society has ipet 
since .August, 1914, and of such part of the work of the 
society as is ripe for publication in connection with 
the war. He gave an analysis of the work of the 
society’s abstractors during the periods 1901-13 and 
1914-17, and adumbrated a contraction and specialisa- 
tion of the activities of the society in the future, in the 
direction of the technical optics of the microscope and 
its application to all branches of industry and research. 

Llnnean Sbclety, January 17. — Sir David Prain, presi- 
dent, in the chair. — E. S. Goodrich ; The restoration 'of 
the superficial bones of the head of the fossil fish Osteo- 
lepis. Having shown the restorations^ of Pander, 
Gregory, and Watson, which differ considerably from 
each other, Mr. Goodrich described his own restoration 
of the bones and lateral-line canal system, and directed 
attention to the importance of an accurate knowledge 
of the structure of such an early and primitive form 
as Osteolepis, from the Lower Devonian strata, for a 
correct interpretation of the homologies of the cranial 
bones in the higher fishes and in the land 
vertebrates. — J. Britten : .Some early Cape botanists.— 
C. E. Salmon ; A hybrid Stachys. The plant originated 
in the author’s garden, where previously only Stachys, 
germanica and 5 . alpina were cultivated ; it was iden- 
tical with 5 . intermedia [Solander in) Ait. Hort. Kew, 
ii., 301 (17^)- 

Manchester. 

Literary and Philosophical Society, December it, 1917. 
— Mr. T. .A. Coward, vice-president, in the chair. — W. 
Thomson : Somatose. Somatose is a substance pre- 
pared by dissolving the refuse from meat which has 
been extracted wdth water with the view of producing 
meat extract. In South America this refuse^ material 
was thrown into the sea. A German chemist found 
that, he could dissolve part of this refuse fibrin by 
heating it with water under a pressure of 90 lb. to 
the square inch — that is, at a temperature of 320® F. 
By filtering and evaporating this solution to dryness 
he obtained a homy grey mass, which, bn being potv- 
dered, constituted somatose. It was held by .some that 
the value of somatose as a food could be determined 
by the amount of nitrogen it contained, and that the 
'Siijtrogen equivalent in somatose was equal to the 
nitrogen equivalent Jn lean beef ^ With the view of 
determining this, the- author considered that it ^uld 
ibe done only by feeding animals with food containing 
lean lieef on one hhid and sbihatose on the Other. 
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He made these experiments by feeding tame mice, and 
found that, whilst the mice throve upon a mixture of 
oats and lean- beef, they did not thrive upon a 
mixture of oats and somatose, and whilst the one set 
increased in weight ttw other fluctuated more or less 
largely below their original weight, and he came to 
the conclusion that somatose should be classed more 
appropriately as a poison than as a food. 

Paris. 

Academy of Sciences, January 7. — M. Paul Painlev6 
in the chair. — P. Appdil ; Oblique aerial movements 
of light spheres jpossessing weight.— G. (iiraud : Hyper- 
abelian functions. — S. LatUs : The iteration of rational 
substitutions and the functions of Poincar6. — ^J. Chok. 
hate : Some properties of the polynomials of Tche- 
bicheflf.— A. Denfoy : A general property of analytical 
functions. — A. (iulllet : The experimental determination 

of a moment of the form, and of an apparent 

inertia arising from the viscosity of a fluid.— A. 
Maiihe : A new method of preparation of the nitriles 
by catalysis. Ammonia and methyl benzoate vapour 
are passed together over thoria at 450^-470° C. ; 
benzonitrite, C^HjCN, is the main product. The re- 
action is similar when ethyl benzoate is employed. 
Ortho- and para-toluonitriles and phcnylacetonitrile can 
be made by the same method. — A. Pictet and J. Sarasln ; 
The distillation of cellulose and starch in a vacuum. 
Under a pressure of 12 mm. to 15 mm. cellulose gives 
a little water, and then, between 200° and 300°, a 
heavy yellow oil, which sets to a semi-crystalline mass. 
About 10 per cent, of charcoal lemains in the retort. 
The pasty mass is about 4^ per cent, of the cellulose 
taken, and, after purification, forms white, tabular 
crystals, identical in all re.spects with Tanret’s laevo- 
glucosane. Starch on distillation gives the same pro- 
duct with the same yield. — S. Menteath : The defile of 
Navarre. The tectonic of this defile is a continuation 
across the Pyrenees of the structure of the layers of 
Dax, Hastennes, and Salies-de-B«^rn'; it cannot be 
taken as typical of. the structure of the Pyrenees chain. 
— L. Gentil and L. Joleaud : Geology of the region of 
Tunis. — L. Dunoyer ; Diurnal variations of the wind 
in altitude. A theory is developed which afiords an 
explanation of the results of observations described 
in an earlier paper {C.R., 1917, p. io68). — ^J. Peyrlguey : 
Two water-spouts observed at Rabat, ‘December 18, 
*917. — R. Souiges : Embryogeny of the Alismaceae. 
Differentiation of the radicular extremity in Sagittaria 
sagittaefolia. — J. Sllhol ; The use of kapok for dress- 
ings. A description of the properties of kapok com- 
pared with those of cottonwool, especially from the point 
of v|ew of materials for dressing wounds. Kapok exerts 
selective absorptive properties, removing micro-organ- 
isms from pus. — M. Adrian ; The use of certain marine 
algae as food for horses. An account of feeding experi- 
ments Ml which a treated seaweed w’as used in place 
of oats for feeding horses, with marked success. The 
seaweed was accepted, digested^ and assimilated by 
the animals. The laminaria utilised are abundant on * 
the Breton coast. 

Washington, D.C. 

National Academy of Sclents, September, 1917 (Pro- 
ceedings, vol. ■ lil.. No. 9).— J. Loeb ; Hellotropie 
animals as j^otometers on the basis of the validity of 
the Bunsen-Koscoe law for heliotrGplc reactions. New 
q[uantitative experiments proving that , the “ instinc- 
tive ’’motions of animals to light are phenomena of 
automatic orientation and a function of ^ the light 
intensity, the function being the Bunseh-Roscoe lew , 
of photochemical octlohi--H. G. I*dy : The appear- j 


ance of reverse mutations in the bar-eyed race of 
Drosophila under experimental control. Such a pheno- 
menon is not difficult of explanation on the theory that 
it is produced by a chemical change in the constitution 
of some substance. — L. R. Cary : The part played by 
Alcyonaria in the formation of some Pacific coral reefs. 
On certain of the Pacific reefs the Alcyonaria are im- 
portant coral-forming agents ; their relative import- 
ance can be determined only after boripgs have been 
made through some reefs to determine the history of 
the reefs. — A. G. Mayer ; Observations upon the alka- 
linity of the surface water of the tropical Pacific. — 
H. H. Plough: The effect of temperature on linkage 
in the second chromosome of Drosophila. Both high 
and low temperatures produce an increase in the per- 
centage of crossing over. The crossing over appears 
to take place in the stage when the chromosomes are 
known to be finely drawn-out threads, not in the early 
oogonial divisions or in the late* thick thread stage. 
— A. H.' Stmtevant ; Genetic factors affecting the 
strength of linkage in Drosophila. — H. Scares : Further 
evidence on the concentration of the stars 'towards the 
galaxy. — C. Barus; Theoretical relations in the inter- 
ferometry of small angles. — J. A. Harris ; Interperiodic 
correlation in the egg production of the domestic fowl. 
The results make possible the selection of groups of 
birds of high annual egg production from the trap- 
nest records of individual months.— E. W. Washburn ; 
Two laws governing the ionisation of strong electro- 
lytes in dilute solutions and a new rule for determining 
equivalent conductance at infinite dilution derived from 
conductivity measurements with extremely diluted solu- 
tions of potassium chlorite. In sufficiently dilute solu- 
tion all uni-univalent salts of strong acids and bases 
obey the mass-action law, and all have the same 
ionisation constant; the values of the mass-action ex- 
pression for all such salts are identical, the identity 
persisting up to higher concentrations the more nearly 
the salts resemble each other. — E. C. MacDowell and 
E. M. Vlcarl : The growth and fecundity of alcoholised 
rats. Both growth and the fecundity of the alcoholised 
are subnormal as compared with non-alcoholics. 

October, 1917 (Proceedings, vol. ill., No. 10). — 
G. M. Green : The general theory of curved surfaces 
and rectilinear congruences. Preliminary announce- 
ment of the number of theorems in a field which seems 
to be promising. — ^J. P. Iddin^ and E. W. Morley : 

A contribution to the petrography of southern Celebes. 
Twelve analyses of lavas from Celebes. — A. G. Mayar : 
The non-existence of nervous shell-shock in fishes and 
marine invertebrates. Corroboration of the conclusion 
that war-shock is predominantly a psychic phenomenon 
arid, being hysteria, can be cured ^ hypnotic sugges- 
tion. — A. R. Moore : Chemical differentiation of the’ 
central nervous system in invertebrates. In the 
cephalopbd, eaffein ' brings about hyper-irritability of 
the cerebral ganglia, while camphor affects the stellar 
ganglia in the same sense. Atropin causes spasms in 
the j^quid, but inhibits the activity ^ of the^ chromato- 
phores. Camphor shows a selective action in the 
shrimp^ paralysing the elements, controlling backward 
swin;iming, arid exciting those controlling forward 
motion.— -W. E. Oarrey : Proof of the muscle-tension 
theory of heliotropism. Experiments show that the 
motion of animals to or from, a source of light are 
due .to an Influence of^ the light on the tension of 
muscles of different sides of the body. — "W, H. 
Longley ; Changeable coloration in Brachyura. The 
00101^*11 of crabs and their capacity to change them 
vary from species to species, according to the same 
general rule that appears to prevail among fishes. — 

F. ARCIaddon : The equilibrium of Tortugas sea^ 
water With calcite and aragonite. The surface , watdf ; 
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of the sea the supersaturated solution of CaCO*, 
and it is only necessary to introduce calcite crystals in 
order to cause precipitation of this substance.-r-H.' J. 
Mnller : An (Enothera-like case in Drosophila. Report 
of an extended series of experiments showing that it 
will not do to accept evidence apparently in favour 
of factor inconstancy without the support of highly 
rigorous factorial analysis. — A. G. Mayer : Is death 
from high temperature due to the accumulation of acid 
in the tissues? Death is probably due to the formation 
of acid rather than to coagulation of proteid sub- 
stances. 

V ICTORIA. 

Royal Societyt November 8, 1917. — Prof. W. A. 

Osborne, president, in the chair.— R. S. Rogers : ChUo- 
gloUis pescottiana, sp. nov. The species was found at 
Tallangatta, and is distinguished from others of the 
genus in the distribution of the calli and the form of 
the labellum. — Miss* N. C. B. Allen : Magnetic deflec- 
tion of rays; tabulation of v against RH, assuming 
Laurentz theory. — F. Chapman : The occurrence of 
Acrotreta ih Lower Palaeozoic (I^ncefieldian and 
Heathcotiap) shales. The discovery of this genus in 
Victoria further supports the conclusion as to the 
Upper Cambrian age of the Heathcotian and asso- 
ciated beds. The new species is related to A. belti 
from the Lower Tremadoc of North Wales and to 
A. transversalis of the St. John Group, New Bruns- 
wick. — F. Chapman : An apparently new type of Ceta- 
cean tooth from the Tertiary of Tasmania. Scaptodon 
lodderi is represented by a flattened conical tooth with 
a small beveMed crown, which is otherwise allied to 
teeth of the Physeter type. 

BOOKS RECEIVED. 
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AMERICA. 

((i) The Organism as a Whole, from a Physico- 
chemical Viei/opoint. By Dr. Jacques Loeb. 
Pp. x + 379. (New York and London: G. P. 
Putnam’s Sons, 1916.) Price 2.50 dollars. 
(2)f.Organic Evolution. A Text-book. By Prof. 
R. S. Lull. Pp. xviii + 729. (New York; 


quate to account for the fact of the apparently pur- 
poseful adaptations.’’ 

Sometimes the author seems to us impetuous^ as 
in his acceptance, in spit^ of Prof. Castle’s wdrk, 
for instance, of the conclusion that Darwin’s small 
fluctuating variations are not heritable. But 
whether one agrees or not, the book is always 
stimulating, and in the majority of cases the 
author is ready with chapter and verse, i.e. with 
facts and experiments, in support of his con- 

Tho Macmillan Co : London : Macmillan and j ,he author is not responsible for the 

Co., Ltd., 1917O I’nce 3 d 9 lla_ts-. . _ . i statement on the wrapper that ‘ ‘ Darwinism had 

reached the conclusion that the harmonious char- 
acter of the organism as well as its adaptation to 
* the environment was the result of chance,” but he 


(3) Biology. By Prof. Gary N. Calkins. Second 
edition, revised and enlarged. Pp. viii + 255 
(New York: Henry Holt and Co., 1917.) 

( 


1) A BOOK by Dr. Jacques Loeb is always 
very welcome, for he bases new ideas 
on new facts, and these are often surprising. The 
central idea of this book is not new — that organ- 
isms are “chemical machines consisting chiefly of 
colloidal material and possessing the peculiarity of® 
preserving- and reproducing themselves but 
many of the facts illustrating this definition are 
new, and many of them are the rewards of the 
author’s own industry and ingenuity. 

What are the distinctive features of a living 
creature from Dr. Loeb’s point of view ? First, there 
is the constant synthesis of specific material from 
simple compounds of a non-specific character; 
secondly, there is the division of the cell when it 
reaches a certain limit ; thirdly, there is the whole 
business of fertilisation and subsequent develop- 
ment. But when these features are carefully exam- 
ined in the light of modern knowledge their apart- 
ness from inanimate phenomena tends to disappear. 
Is anything more specific than fertilisation, yet 
a strange spermatozoon may be got to enter an 
inappropriate ovum if the surface conditions of 
that ovum be mbdified by artificially altering the 
chemical concentration of the medium, and the 
manifold ways of artificially launching a non- 
fcrtilised ovum, on the voyage of development are 
welf known. 

The generic characteristics of a type seem to 
depend on the specificity of the proteids in the 
ovum-cytoplasm ; and the unity of the organism in 
development, and afterwards, depends on the uni- 
fied Organisation of the ovum-cytoplasm, which 
contains the organism “in the rough.” On this the 
Mendelian factors or genes (probably hormones in 
the nucleus) may impress varietal or stock char- 
acters in the course of development. Very in- 
teresting is the author’s suggestion that special 
sex-determining chromosomes may hinder or 
favour the formation of specific internal secretions 
which have developmental potency, and, on the 
other hand, that an Environmentally induced 
change in these internal secretions' might even 
counteract the chromosomal sex-determination. It 
need scarcely be said that, according to Dr. Loeb, 
there is aching in instincts to remove them from 
a mechs^stic category ; and we are likewise 
assured that “ the mere laws of chance are ade- 
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is responsible for the erection of a “bogey” 
vitalism, the overthrowing of which does not tax 
his strength. In the genus vitalism there are 
several species, some of- which are already extinct, 
while others are in process of elimination, but it 
is not of the essence of methodological vitalism 
to make an antithesis between the physico-chemical 
and the vital, between materiality and mind. Dr. 
Loeb considers the organism as the seat of a con- 
catenated and correlated series of physico-chemical 
operations. So do all biologists. But to methodo- 
logical vitalists it seems that the physico-chemical 
descriptions, invaluable as they are, do not ex- 
haust the reality before us, do not adequately 
describe the living, growing, developing, varying, 
struggling, and sometimes companionable organ- 
isms that we know. We do not speak of more 
general grounds for finding it impossible to be- 
lieve that from a physico-phemical viewpoint one 
can ever envisage the organism as a whole. 

It is not perhaps of great importance, but we 
must direct attention to the curious statement in the 
preface that “the book is dedicated to that group 
of freethinkers, including d’Alembert, Diderot^ 
Holbach, and Voltaire, who first dared to follow 
the consequences of a mechanical science— -Incom- 
plete as it then was — to the rules of huntan con- 
duct, and who thereby laid the foundation of that 
spirit of tolerance, justice, and gentleness whichj 
was the hope of our civilisation until it was buried 
under the wave of homicidal emotion which has 
swept through the world.” Wav'e of homicidal 
emotion, forsooth ! 

(2) Prof. R. S. Lull has written a useful text- 
book of organic evolution, compendious but clear, 
and very generously illustrated. ITie introductory 
part deals with what may be called the facts of 
life— the variety of types, their distribution in 
time and space, their interrelations, and so on. 
The treatment of the geological Succession is 
particularly effective. The second part is entitled 
“ The Mechanism [rather a question-begging 
term] of Evolution,” and the treatment is broad- 
minded and eclectic. The discussion of ortho- 
genesis and kinetogenesis is interesting, and the 
balance of Nature is picturesquely illustrated. 
The author then passes to the evidences of evolu- 
tion, and, after a brief discussion of recapitula- 
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tion, lea\'es the beateii track and gives the 
student a delightful account of adaptations to 
various modes of life — such as running, burrow- 
ing, swimming, climbing, and flying — and of adap- 
tations to various haunts — such as deserts, caves, 
deep sea, and inside other animals. This section 
extends over about 200 pages, and it is very 
instructive. Prof. Lull gets the student to see 
that every fact of life that admits of genetic inter- 
pretation is an “evidence of evolution,” and he 
works successfully with the idea which Osborn 
called “adaptive radiation,” that around many a 
central or focal type we may group an often- 
repeated stales of similar solutions of the problem 
of livelihood. 

The last section' of the book is palseontological. 
Selecting three great lines — molluscan, arthropod, 
and vertebrate — Prof. Lull sketches the probable 
evolution of the highest class of each, namely, 
cephalopods, insects, and mammals. With the aid 
of the abundant illustrations the reader gets some 
feeling of the movement, both progressive and 
retrogressive, of the evolutionary process. No 
student can fail to be impressed, for instance, 
with the case of the nautiloid Lituites, which 
“went through the orthoceran, cyrtoceran, gyro- 
ceran, and nautilian stages, and as it became ado- 
lescent left the close coil and reverted to the 
orthoceran stage.” 

The part of the book that deals with the evolu- 
tion of vertebrates seems to us the most distinc- 
tive ; the author is there dealing with subjects 
around which most of his own investigations have 
centred. He is inclined to accept Prof. Chamber- 
lin’s hypothesis of the origin of vertebrate 
animals in flowing land water; he traces back 
terrestrial forms to a probable derivation from 
Crossopterygian fishes earlier than the Upper 
Devonian ; Dinosaurs arose from a primitive Coty- 
losaurian Carboniferous stock ; birds from a stock 
common to them and Ornithischian Dinosaurs ; 
marair^ls from reptiles like Therapsids ; and man 
from ipfimitive anthropoids. Without ever pre- 
tending to finality; Prof. Lull balances various 
theories, and the student will- appreciate the 
methodical questiohing in regard to each import- 
ant type : What was the probable ancestral stock? 
When and where did the emergence occur? What 
were the probable evolutionary factors? ^Most 
characteristic of the whole treatment is the cor- 
relation of organismal and environmental changes, 
which, even when tentative, is full of interest and 
suggestion. “ The stream of life pulses irregularly 
as it flows. There are times of quickening, the 
expression points of evolution which are almost 
invariably coincident with some great geologic 
change. . . . The geologic changes aqd the pulse 
of life stand to each other in the relation of cause 
and effect.” In any case, climatic chanpees and 
organismal evolution are correlated. , 

(3) We have already ' had an opportunity 
(Nature, yol. xciv., 1915, p. 504) of' expressing 
our appreciation of the, first cdhion df the fresh ■ 
,and» stimulating introduction, to biolOgy which 
Prof. Calkins has worked out. It is an eminently 
NO. 2519, VOL. 100] 


educative book, and the second edition is even 
better than the first. Gallon is still called Dalton, 
but that is a microscopic fly in the ointment. We 
mention it, however, since we directed attention 
to it before. J. A, T. 


SCHOOL-LIFE IN THE SEVENTEENTH 
CENTURY. 

About Winchester College. By A. K. Cook. To 
which is prefixed De Collegio Wintoniensi, 'by 
R. Mathew. Pp. xvii + 583. (London : Mac- 
millan and Co., Ltd., 1917.) Price 185. net. 

T hat a boy should have been moved to write 
an account of his school, in which he 
enumerates the warden, masters, chaplains, clerks 
and organist, the seventy “ children,” the sixteen 
‘‘ quiristers, ” their gowns and other garments, 
the servants and their several offices, the hours of 
rising, meals, and lessons, and to describe the 
food, the games and other occupations, is difficult 
of explanation. That Robert Mathew’s 286 hexa- 
meter lines should have been preserved is most 
remarkable. His picture of life at Winchester in 
1647 — it is a machine drawing rather than a 
picture — can have had no interest for his con- 
temporaries. They w’erc too familiar with the 
details which he sets forth with the pedantic 
accuracy of a valuer’s inventory. He had no pre- 
vision of their interest to posterity. Documents 
of this kind are extremely rare. Students of 
sociology may search in vain such famous 
chronicles as the Mahawanso, in which a long 
succession of Buddhist priests recorded, from year 
to year, the current history of the Sinhalese from 
the first establishment of their kingdom, for evi- 
dence of the ways and occupations of the people. 
Does the Times describe a man’s evening dress? 
The uniform and obvious calls for no description. 

To a student of Wykehamical customs, or of 
the functioning of any other academic lx>dy, 
Mathew’s poem is of surpassing interest. It is 
used by Mr. Cook as a fixed point from which he 
surveys the college life — ^backwards to its fopflda- 
tion, forwards to the present time. Since the days 
when he entered as a schoolboy to his retirement 
from a mastership, his life has been spent in the 
college precincts, save for the usual interval at 
New College, Oxford. The book is indispensable 
to Wykehamists. To others, who had not the privi- 
lege of education in the ” best of all schools,” it is 
a delightful pastime to gaze at the moving views 
of the social life of five passing centuries. How- 
ever enthusiastic the reader may be for the Newest 
Education, the reflection will give him pause that 
boys have, apparently, made progress under a 
system in which all his axioms were inverted. 

Even the physiologist will find himself con- 
strained to admit that the genus Boy is, or was, 
a more adaptable creature than he supposed. To 
take a few illustrations out of the many to- which 
one would like to direct attention. *^urgite ” 
was at 5 a. m., sumitner or wintet. Hiving piit 
on gowns, breeches, and shoes, the children ** 
sweep their ebainbers and make their beds;' tben 
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they go downstairs and out to the conduit to 
wash their faces and hands. (The regulations of 
Eton and Westminster only required them to wash 
their hands.) There were no baths, and, as at 
Cambridge and at Glasgow, “ going into the 
water " in the Meads was an offence against pro- 
priety which earned a flogging, if not expulsion. 
Of floggings on all days, but organised on Bloody 
Friday, it is unnecessary to speak. No food 
before 9, whether the early morning , was spent 
in school or “on Hills,” then bread and beer for 
breakfast; at 12, for dinner, boiled beef, bread, 
and beer ; 3.30, bevers of bread and beer ; 5, supper 
of mutton, bread, and beer; “ further refresh- 
ment ” before going to bed, and a nipperkin of 
beer in chambers, to last the night. (It reminds one 
of F. W. Maitland’s discovery, “ Doomsday Book 
and Beyond,” that the allowance of a Canon of 
St Paul’s, probably including two servants, was 
eighteen gallons a week.) Vegetables are not 
mentioned, and there, is no reason for thinking 
that they were comprised in the diet. “In winter 
we may, perhaps, be allowed a fire in Hall ” — 
charcoal, in a brazier, beneath the lantern in the 
roof. There was no other fire in college. And, 
for mental food, Latin and Greek authors, with, 
on Saturdays, for the higher classes, the cate- 
chism of Nowell (the learned divine) in Greek, by 
heart.” Mathematics, taught by the writing ma.s- 
ter, made a timid entrv towards the end of the 
eighteenth century. Physical science was first 
tolerated (the word is used advisedly) in 1867. 

All servants were male, with the exception of 
one anus culinae (old woman in the kitchen) over 
an, apparently, short period, and the nurse who 
made her appearance in Sick-House just after 
Mathew had left. The list is of great interest as 
pointing the contrast between the economic con- 
ditions of the seventeenth century and modern 
times : one manciple, one bread-butler, one beer- 
butler, two cooks, one baker, two brewers, one 
miller, one horsekeeper, one gardener, one porter, 
two scullions, one cleaner of trenchers, one old 
wojnan of the kitchen. As in all other colleges, 
the - society killed their own beef and mutton, 
ground their own wheat, baked their own bread, 
grew their own hops, and brewed their own beer. 
For a society of 105 persons, of whom most of 
the scholars and all the “ quiristers ” performed 
many menial jduties for the masters as well as for 
themselves, the establishment was large and 
** economically ” wasteful. A. H. 

ORGANIC CHEMICAL ANALYSIS. 

Alienas Commercial Organic Analysis. Fourth 
edition, entirely re-written. Vol. ix. Edited 
by W. A. Davis. With index for all the 
volumes^ Pp. xviii-f-836. (London: J. and A. 
Churchill, 1917.) Price 30^. net. 

T he issue of this volume marks the completion 
of a task begun some ten years agOj, when 
the prodiKtion of a revised and entirely re-\(halitcn 
edition of Allen's well-kriOwn work^ was pnd^ 
taken. Ten years is a somewhat lengthy pcnod 
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in modern chemical history. A considerable 
amount of literature dealing with organic analysis 
has appeared during the last decade, and many 
new processes have been devised within this 
period ; it was therefore desired to bring the text 
of the whole work, and especially of the earlier 
volumes, as nearly “ up to date ’’ as was prac- 
ticable. This has been done in the present volume 
— the ninth — by means of a series of sup- 
plementary articles, written for the most part by 
the original contributors, and embodying any note- 
worthy advances in the various branches of 
organic chemical analysis dealt with in the eight 
preceding volumes. 

Without attempting to indicate by ■ any means 
all the additional matters, mention may be 
made of a few out of many interesting points 
noted on looking through the book. 

In the section on “Alcohols ” a method is given 
for the detection and estimation of methyl alcohol 
in ethyl alcohol, which marks a real advance in 
the subject. By this method, due originally to 
Denig^s so far as the detection is concerned, the 
presence of as little as 0*2 per cent, of methyl 
alcohol in ethyl alcohol can be detected with cer- 
tainty within twenty minutes, and only twice as 
much time is required to estimate the proportion 
of methyl alcohol with sufficient exactness for most 
purposes. 

For the estimation of starch, particularly in 
foliage leaves and similar material, a method of 
employing taka-diastase is recommended. Starch 
is converted by taka-diastase into maltose and 
dextrose, free from the dextrin produced with 
ordinary diastase of malt. The resulting sugars 
are determined by the usual methods. 

In the article on “Butter” it is of interest to 
note that the composition of margarine has under- 
gone great changes during the last few years. 
Except in the case of margarine intended for 
pastry and cooking, the use of animal fats is 
rapidly dwindling; their place has been taken by 
products obtained from the coconut and palm 
kernel. A certain percentage of butter fat, how- 
ever, is often present. The various changes have 
made the analysis of modern mar^rine mixtures 
a very complicated problem. The introduction of 
hydrogenated (“hardened” or “semi-hardened ”) 
fats complicates the matter still further, as the 
process of hydrogenation largely destroys the 
identity of the original oil or fat. 

An abuse of scientific knowledge is indicated^ in 
connection with the production of essential oils. 
Artificial esters such as terpinyl acetate, glyceryl 
acetate, and ethyl citrate are prepared for use 
as adulterants of these oils. The esters, as is 
doubtless well known to the persons who employ 
them, have chemical characters such that essential 
(mIs adulterated with the esters appear to contain 
natural esters considerably in excess of the arti- 
ficial adulterant added* Methods for the detec- 
tion of such admixtures are indicated in the book. 

Since the previous articles oh alkaloids were 
written, a go^ deal of work on individual alka- 
Idids ha.H been published, but not much which 
affects alkaloids as a class. The question of the 
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mode of formation of vegetable alkaloids is still 
left open, but on the whole it is considered that 
the work done recently rather supports the view 
that alkaloids are formed from the decomposition 
products of proteins. As regards the function of 
alkaloids in plants, the view most widely accepted 
now is that they are ultimate products of meta- 
bolism, and of no further use to the plant. Among 
useful new processes of alkaloid analysis may be 
mentioned the citrate method of estimating quinine 
(p. 516) and the ferrocyanidc process for ,quanti- 
tatively separating strychnine from quinine 

(p* 5 *^)* 

The volume contains a two-hundred-page index 
to the whole work, which is indispensable to 
analytical laboratories dealing with organic pro- 
ducts. The editor is to be congratulated upon 
the successful completion of his lengthy task. 

C. S. 


0 \ 3 R BOOKSHELF. 

Om Laegekunst hof Perserne. By A. Christen- 
sen. Pp. 103. (Medicinsk-historiske Smaa- 
skrifter, 18.) (K<^benhavn i Vilhelm Trydes 
Forlag, 19*7-) 

This small work of one hundred pages constitutes 
the eighteenth pamphlet of the Medicinsk- 
historiske Smaaskrifter edited by Vilhelm Maar 
and published in Denmark. We have reviewed the 
other volumes in a previous issue, and regret that 
an announcement in the present pamphlet indi- 
cates that the series, for the present at any rate, 
has reached a conclusion. The subject of Persian 
medicine has been dealt with by many historians, 
and Dr. Christensen has brought our knowledge 
up to date. He divides the matter into four 
chapters : the Zoroaster period, ancient Islam 
medicine, the period of Avicenna, and recent 
Persian medicine. An appendix with a translation 
of one of the four treatises of the “Tchahar 
makala of Nizami-i-Aruzi (twelfth century) com- 
pletes the account. The medicine of the Avesta, 
the original document of Zoroaster’s religion, is 
fully dealt with, and the influence of Ahura Mazda, 
the all-wise spirit, in maintaining health is 
analysed. The demoniacal concept of disease and 
its production through the agency of Anro Maiynus 
— the evil mind — is carefully considered. The fall 
of the Sassanian empire in the seventh century 
and its conquest by the Arabs has had a profound 
influence on the subject of medicine, for it was 
through the Arabs, notably Rhazes and Avicenna, 
that the great works of classical antiquity were 
restored to European learning, enriched with the 
valuable commentaries of these diligent students 
of the dark ages. Dr. Christensen’s researches 
constitute a distinct addition to our knowledge of 
this interesting period. 

The Wellcome ** Photographic Exposure Record 
and Diary. Pp. 256. (London : “Burroughs 
Wellcome and Co., 1918.) Price is, 

^^His well-known pocket-b<x>k has alh its usual 
^lip^ture^ in spite of the exigencies of the times. 
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The main article has been rewritten, and gives 
concise but sufheient directions for the use of 
’ * tabloids ’ ’ in all the usual photographic opera- 
tions. It includes development by time and tem- 
perature, tank development, factorial develop- 
ment, flxipg, intensiiication and reduction, and 
printing processes, the use of various develop- 
ment papers, carbon printing, and oil pigment 
printing, the making of lantern slides, various 
toning and staining processes, and colour photo- 
graphy by means of autochrome, Dufay and 
Paget colour plates. The mechanical calculator 
attached to the cover, with the necessary tables 
and lists, from which the photographer will select 
those details that apply in his particular case, has 
established its trustworthiness and convenience by 
many years of experience. A useful diary, plenty 
of space for recording exposures, a copious index, 
sundry tables, etc., and two illustrations “from 
the front,” or very near it, complete the volume. 
It is interesting to note that in the classified lists 
of photographic materials there are given con- 
siderably more than two hundred different kinds 
of plates and Aims, forty-five kinds of bromide 
paper, and twenty-nine kinds of lantern plates, 
although German and Austrian goods are 
excluded. 

LETTERS TO THE EDITOR. 

[The^ Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 

The British Scientifio Instrument-making Trade. 

The progress of science as the result of experience 
gained during the present war will call for increased 
effort on the part of British manufacturers of scientific 
instruments at the conclusion of hostilities. Moreover, 
the knowledge gained by our principal enemy by virtue 
of the British blockade will give her a lead over us in 
many directions, , since she has been forced to bring 
the brains of her leaders of scientific thought to bear 
on many problems of vital moment to the life of. their 
country. 

From this it would seem as if British scientific in- 
strument makers were called upon to co-operate more 
closely than has been the case in the past, if they are 
to meet the competition they wdll be called upon to face 
as soon as Germany is in a position to reconstruct 
her industries when relieved from the b^i^n of war. 

The object of the present letter is td* suggest the 
formation of an institution which, while retaining most 
of the features of existing scientific societies, will pro- 
vide means for greater effort in collaboration, as re- 
gards training, research, and propaganda, with the view 
of increasing the field for British-made instruments. 
As was pointed out by the present writer in an article 
in Nature of August i6, 1017 (vol. xeix., p. 488), Ger- 
manv has always realised the value of research as 
applied to th6 instrument-making trade, but the same 
cannot be .said for this countrv. One of the first tasks, 
then, confronting such an institution, if established, 
would be the installation of a properly equipped and 
staffed laboratorv, in Which investigations could be car- 
ried out (rV in the interests of individual members, (2) 
in the interests of the general body of members. It may 
be objected that thiswould mean usurping the functions 
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of the national laboratories, but this would scarcely be 
so, since the institution laboratory would devote its 
attention more to the creation of hew types of appa- 
ratus, the outcome of improved methods of teaching, 
and the perfection of existing types, rather than to the 
purely theoretical ascertainment of data on which 
standard apparatus is based. It must not be forgotten 
that there are many small firms whose means are 
insufficient to allow of their bearing the somewhat 
heavy charges levied by the national institutions for 
extended research work 

The discussion of methods of manufacture would 
constitute another important function of the institution. 
Certain firms no doubt meet with difficulties which 
could often be cleared up by free discussion, just as 
members of other scientific institutions profit by the 
experience gained by their colleagues. There are very 
few, if an3\ treatises on the manufacture of instru- 
ments. Most of the existing books on the subject 
come from Germany, and several of them have never 
been translatedv Thus it will be seen how original 
papers and discussions could be made into a permanent 
record. 

Such questions as the standardisation of designs and 
the study and improvement of the designs of other 
countries could also be verv suitably dealt with in an 
institution intended for the general development of the 
industry. 

As regards the organisation of the proposed institu- 
tion, this could follow, generally, the lines of existing 
scientific societies, with extensions to cover the par- 
ticular activities suggested by individual firms. It is 
expected, of course, that the first cost would be tieavy, 
and would necessitate the co-operation of the entire 
instrument-making trade; but surely it is worth while if 
the ultimate benefits to be conferred upon the trade 
were made permanent, as they could not fail to be. The 
question should be dealt with at once, for indications 
are not lacking that Germany is relaxing no effort to 
secure, by co-operation and concentration on the part 
of her leading manufacturing concerns — and probablv 
scientific instrument makers also — the dominant posi- 
tion she held at the outbreak of the war. 

E. S. Hodgson. 

Coventry, Februarj' 5. 


THE NATIONAL FOOD POLICY. 

T he columns of the daily Press have for many 
• .months past furnished adequate evidence of 
the controversy which is raging in agricultural 
circles as to the lines upon which national policy 
should be framed with the view of securing the 
maximum of efficiency in the production and hus- 
banding of food supplies. That part of the ques- 
tion which relates to animal production may be 
said to have been brought to a focus in the notable 
conference* of representative agriculturists from 
all parts of the country which met on Friday l^t 
to receive statements on the position from Lord 
Rhondda and Mr. Prothero. 

Mr. Prothero indicated clearly that the domin- 
ating factor by which national policy in this matter 
must be guided' is the great shortage of concen- 
trated feeding-stuffs. Basing his conclusions upon 
estimates of the supplies of such feeding^tuffs 
which are likely to be available before next 
Imrvest, and postulating as self-evident that work- 
ing horses and milch cows must be adequately, 
though not extravagantly, provided for iri ^e first 
instance, Mr. Prothero found that the remaining 
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supplies of concentrated food available for other 
classes of live-stock were far from sufficient to 
enable these to be fed in the same numbers or on 
the same lines as has been customary in past 
years. Whilst expressing the opinion that ample 
freedom should be left to the individual farmer to 
determine how he can utilise inadequate food 
supplies to the best advantage, Mr. Prothero out- 
lined suggestions as to the kind of ration of con- 
centrated feeding-stuffs which might be regarded 
as giving a reasonable apportionment to different 
classes of stock. A considerable reduction in the 
numbers of certain classes of live-stock was in- 
evitable, but the farmer must endeavour to miti- 
gate this by growing as much food as possible at 
home for his stock. 

The address of Lord Rhondda was punctuated 
freely with criticism from the audieiice, especially 
when outlining the reasons which had led to the 
existing ptfiicy of control of meat and milk sup- 
plies. This policy had been rendered necessary 
owing partly to the undue rise in meat prices even 
when supplies were relatively plentiful, and partly 
to the necessity of' keeping meat production 
within moderate limits in view of the restricted 
supplies of concentrated feeding-stuffs and the 
more efficient utilisation thereof in other directions. 

From the reports of the meeting in the Press 
it is evident that the conference was not entirely 
successful, owing to no opportunity being afforded 
the audience of discu.ssing the many /[controversial 
matters raised by the speakers. This view was 
expressed in a leading article in the Times of 
February 2, the writer then proceeding to criticise 
adversely certain items of the food policy of the 
Government, and incidentally to throw doubt upon 
the competence of the scientific investigator to 
furnish trustworthy guidance in the matter of the 
economical utilisation of food supplies. “ Scientific 
calculations about food,” said the writer, “are a 
very untrustworthy guide to practice, because the 
data on which they are based are quite inadequate 
to justify the conclusions drawn from them.” The 
reply of the scientific worker came promptly in 
Tuesday’s Times from the pen of Prof. E. H. 
Starling, with the retort that science is “nothing 
but practical experience, accurately noted, re- 
corded, and classified.” The data upon which the 
main of science bases his calculations are furnished 
entirely by practical experience, and include aU 
such data as are detailed and accurate. The prac- 
tical man can have no other data which will render 
his conclusions more trustworthy, and, indeed, in 
all too many ca.ses the individual practical critic 
has little regard for data of any description in the 
formulation of his opinions. 

It is surprising to find that the attitude of the 
writer of the Times article on this point is- appar- 
ently determined by the views expressed in a letter 
in the satne issue contributed by Mr« C. B. Fisher, ‘ 
“a well-knQwn agriculturist of wide experience,” 
who is referred to as writing “in the moderate 
tone of a man who is master of his subject.” It 
is doubtful whether Mr. Fisher would entirely 
accept the latter description, but it Is dear from 
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his letter that whatever be his mastery of the prac- 
tical aspect of the subject, he is not well informed 
on the scientific aspect as set out in the report of 
the Royal Society Food Committee. He is par- 
ticularly scornful of the view that it is more 
economical to feed cereals direct to human beings 
than to use them first for the production of pork. 
By a travesty of the facts as to the common prac- 
tice of pig-feeding, and an obvious inaccuracy in 
the numerical example given, he has no difficulty 
in evolving his reductio ad absurdum. The whole 
matter would have been scarcely worthy of notice 
but for the public attack upon the position of the 
scientific investigator in relation to food problems, 
and a special meed of thanks is due to Prof. 
Starling for the swiftness and effectiveness of his 
defence. 

For the farmer the- position is perfectly plain 
and must be faced. The supply of feeding-stuffs 
is very short, and live-stock of some kind must 
be sacrificed. Above all, there must be no com- 
petition between animals and human beings for 
food which the latter can directly utilise. It is 
under this latter head that the hand of restriction 
falls most heavily on the pig. It is • undeniable 
that by pig-feeding much could be done to remove 
the evil of the butter-queue ; but the bread-queue 
would be infinitely more dangerous, and can only 
be avoided by a rigid economy in the use of 
cereals. 


THE INVESTIGATION OF INDUSTRIAL 

FATIGUE. 

P ROF. STANLEY KENT gives, in the papers 
mentioned below, ^ a general summary of the 
results at which he has arrived in his studies of 
the physiological signs of industrial fatigue and 
some practical conclusions to be drawn from 
them. It is pointed out that the state to be tested 
is more complex than that of simple muscular 
exhaustion, inasmuch as it is dependent on a 
state of the nervous system, brought about, not 
by muscular fatigue alone, but even more by ner- 
vous fatigue, combined with worry, bad hygienic 
conditions in the factory, ill-health, and insuffi- 
cient food, as well as unsatisfactory home-life. 

The tests used were four in number — reaction 
time, visual acuity, acuity of hearing, and height 
of blood-pressure. They were selected as being 
made quickly and easily, while being incapable of 
control by the examinee. Curves constructed 
from the results of the.sc tests show a gradual 
development of fatigue during the day, which re- 
covers to some extent during the night, so that 
there is a steady increase through the week. The 
increase due to overtime work is also indicated, 
and the greater effect of a given amount, of over- 
time towards the end of jthe week opines; out dis- 
tinctly. Overtime work always causes a greater 

1 Induced by Labour-** BHiiM MidiCi^^CklirMrgical 

July, 19x7, vol. jcxxVm Na T33. j . 

An AddrcM on Fatigtte and Alcohol/*^ Delivered belbre the Society Ibr 
tbe Study of Inebriety. July aB, ifeiy. 
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fatigue than the same, amount of work at an early 
part of the day. 

A factor which upsets the regular accumulation 
of fatigue is that called by Prof. Kent the “ Mon- 
day effect.” This is due to' the lassitude and 
disinclination to work present on Monday morn- 
ing. The cause of this appears to be the partial 
forgetting of skill during the period of rest, and 
is the more obvious the greater the skill acquired. 
The decrease of output on the Monday morning 
is not, in fact, a case of fatigue, but of loss of 
co-ordination. 

As a rule, the Sunday rest puts an end to the 
accumulated fatigue of the week; if not taken, 
fatigue continues to increase until breakdown 
occurs; unless, as usually happens, an automatic 
slackening of work takes place, accompanied with 
late arrival' in the morning and so . on. In any 
case, there is loss of efficiency. 

The measurement of fatigue by tests of the 
kind described leadst thus to the same conclusion 
as that arriv'cd at by Dr. Vernon from investiga- 
tions of output, namely, that the maximum output 
is to be obtained in most cases by reducing the 
hours of labour. An equally important aspect of 
the matter is that the worker is also given time 
for culture and relaxation and for becoming a 
“reasonable being instead of a mere machine.” 

It will be seen that the fatigue investigated in 
this research may be described as the feeling of 
being tired, as distinguished from the exhaustion 
of the muscles themselves. Now, it is just here 
that the mischievous effect of alcohol shows itself 
so clearly. Alcohol abolishes for a time the feel- 
ing of fatigue, and thus enables the worker to go 
on until the fatigue becomes wor.se than before. 
He naturally takes more alcohol and so on. The 
net result is no increase of output — rather the re- 
ver.se — ^while the state of the worker himself goes 
from bad to worse. The effect of alcohol on mus- 
cular work was strikingly shown in the march to 
the relief of Ladysmith, where the “drinkers ” fell 
out as if labelled. Some interesting results with 
the four tests mentioned are given on p. 16 o( the 
address on “Fatigue and . Alcohol. ” The re- 
action-time of abstainers was uniformly less than 
that of those who took alcohol. Moreover, the 
depressing effect of a day’s work was five times 
as great in the ‘ * alcoholics ” as in the abstainers. 
Similar results were obtained with the other 
tests. 

The conclusion is that the only effect to be put 
to the credit of alcohol is a psychicaf one, and that 
this is transitory, leading to repeated doses. The 
worker knows by experience that the discomfort 
called fatigue can be diminished by taking alcohol, 
and he naturally turns to it. The remedy is ob- 
vious. The fatigue is determined by the condi- 
tions in which men work. Improve the conditions 
and fatigue and drinking disappear. Let us, 
therefore, do our best to provide “the elements 
of a hesdthy, full, and interesting life in place of a 
I mere existence without Interest, without pleasure,, 
) and without h<^. ” W., M, Bayliss. 
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GERMANY AND IRON-ORE SUPPLIES. 

D uring the past year there have been con- 
tinual references ill the German technical 
Press and in the papers read before various tech- 
nical societies to the immense importance of the 
Briey and Longwy iron-ore basins for German 
industry both during and affer the war. Gradu- 
ally the mask is being dropped in technical circles, 
where the facts are, of course, well known, and 
the hollow pretence that this war was a war of 
self-defence on the part of Germany is barely 
referred to, for these circles at any rate know 
that it is a war of aggression and spoliation, 
in February last Di:. M. Schlenker, Syndic of the 
Saarbrucken Chamber of Commerce, showed that 
the extraction of iron ore in the Briey basin 
amounted (calculated by iron contents) to 38 per 
cent, of the total German ore supply, this latter 
being made up as to 56 per cent, of domestic pro- 
duction and as to 44 per cent, of imported iron 
ore. He said that it mu^t be described as a 
special stroke of good fortune that at the very 
commencement of the war Germany came into 
possession of the Briey ore basin, as without the 
French iron ores it would have been impossible 
for the German ifon industry to cover its enor- 
mous requirements of munitions ; on the other 
hand, France has lost, as the result of the opera- 
tions of the war, 85 per cent, of its pre-war iron 
output. Dr. Schlenker takes for granted that 
Germany will retain possession of its spoil and 
thus remain “ simply invulnerable in its most 
important sources of strength and power.” 

The same story was repeated even more em- 
phatically at the meeting of the Union of German 
Iron and Steel Manufacturers at Berlin in Decem- 
ber last, where it was pointed out that the German 
supplies of iron ore in the portion of Lorraine an- 
nexed in 1871 will be practically exhausted in forty 
to fifty years, 'and that the German iron industry 
needs the Briey ironfield in order to assure its 
continued existence. Here, again, the demand for 
the retention by Germany of the Briey and Longwy 
iron, deposits is most insistently put forward, 
Somewhat similar, conclusions are reached by 
the writer of an article signed “Politicus” in 
the Fortnightly Review for the current month. 
After ..showing that throughout the history of the 
world Germany’s aggressive militarism has been 
a constant danger to the world’s civilisation, he 
discusses in detail the main sources of military 
power — namely, man-power and supplies of . coal 
and iron. He indicates that to a considerable 
extent the former depends upon the latter, because 
industrial districts are always the most densely 
populated, and “ the greatest centres of population 
occur on and around the ^reat coalfields.” The 
writer also emphasises the Importance^ of the iron- 
ore question, though he employs statistics as old 
as 1910, and therefore not quite correct in the 
light of modern knowledge ; this accounts for his 
statement that “Germany has by far the largest 
iron deposits in Europe. France comes second.” 
Recent developments in Prance have somewhat 
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altered the position as it was known in 1910, and 
it is now recognised that the quantity of iron ore 
in France is but little less, and probably even 
greater, than that of Germany. This fact, how- 
ever, strengthens rather than weakens his con- 
clusions, which are that “Germany intends to 
retain the coal- and iron-bearing frontier lands 
upon which she has seized. ... If Germany should 
be allowed to retain her conquests she would not 
only subject to herself millions of non-Germans, 
blit she would absolutely dominate Europe with 
the coal and iron monopoly which the war would 
have given her, and she would thus be able to 
embark upon the final conquest of the world.” 

If any confirmation of the correctness of these 
views and of the real intentions of Germany is 
required, this is furnished by the recent speech 
of the German Chancellor, who gave a number of 
reasons why Germany should retain possession of 
Alsace-Lorraine, but carefully abstained from even 
hinting at their supreme economic importance to 
Germany. H. L. 

NOTES. 

The managers of the Royal Institutfon reported at a 
general meeting of members held on February 4 that 
Dr. Mond, under the conveyance and deed of trust of 
the Davy-Faraday Research Laboratory, covenanted to 
pay to the institution before the year 1926 the sum of 
62,000!. as endowment fund. Dr. Mond’s trustees have 
in the most generous way anticipated the obligation by 
eight years, and have transferred the sum of 66,500!. in 
5 per cent. War Stock to the trustees, nominated by the 
managers, of the Daw-Faraday Research Laboratory 
Endowment Fund. This will add materially to the 
income available for the purpose- of promoting and 
maintaining the efficiency of the Davy-Faraday Re- 
search Laboratory in the advancement of original re- 
search in chemical and physical science. 

A MEETING was held at the rooms of the Royal Society 
of Arts on Monday, February 4, at the invitation of 
the London Section of the Society of Chemical In- 
dustry, to consider the formation of a London Section 
of the British Association of Chemists. There was an 
attendance of about 300, including mernbers of the 
Society of Chemical Industry, the Chemical Society, 
the Institute of Chemistry, the Society of Public 
Analysts, and the British Association of Chemists. Dr. 
Ling took the chair, and briefly explained the reasons 
for convening the meeting. Prof. Brame outlined the 
history of the British Association of Chemists and the 
course of the negotiations between that body and the 
Institute of Chfemistry. Mr. Smith, on behalf of the 
British Association of Chemists, dealt with the heed 
for some registration authority for chemists and the ^ 
mand by chemists for a professional association which 
would hot only improve ,the Status of chemists, but 
also bring into the ranks Of the chemist a la^rger num- 
ber of well-equipped men than is now the case. ^ He 
emphasised the importance of chemists from a national 
point of view, and invited the meeting to form a Lon- 
don Section of the association. After remarks by Prof. 
Donnan and other speakers, a resolution was passed, 
with few disseniients, for the formation of a London 
Section^ and a provisional committee of eleven was 
appointed to proceed with the matter. Mr. Pilcher 
made a spiHted defence of the Institute of Chemistry 
against some criticisms of thdt body, and stated that 
the institute was not antagonistic to the new associa- 
tion. 
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Thb folldwing arrangements have been made in con- 
nection with the Royal College of Physicians of Lon- 
don :~The Harveian oration will be delivered on 
October J<S by Dr. P. Kidd, and the Bradshaw lecture 
in November by Dr. Aldren Turner. Prof. H. R. 
Kenwood is to be the Milroy lecturer this year, and Dr. 
J. MpVail in 1919. 

The next meeting of the Faraday Society will be held 
at the Municipal School of Technology, Manchester, on 
February 14, when there will be a general discussion on 
electric furnaces. The discussion will be preceded by 
the reading of the following papers : — Application of 
electric furnace methods to industrial processes. Hi 
Etchelis; electric furnaces for steel refining, J. Bibby; 
electric furnace control, A. P. M. Fleming and F. E- 
Hill; and a high-temperature electric resistance fur- 
nace, E. A. Coad-Pryor and W. Rosenhain. 

The death is announced of Prof. J, P. Remington, 
chairman of the Committee of Revision of the United 
States Pharmacopoeia and professor of the theory and 
practice of pharmacy in the Philadelphia College of 
Pharmacy. Prof. Remington was the author of 
numerous papers on pharmacy, man}' of which were 
contributed to the American Pharmaceutical Associa- 
tion, and of the “Practice of Pharmacy,” the sixth 
edition of which was recently published by .Messrs. 
J. B. Lippincott Co. 

The death of Mr. M. Beazky, which is recorded in 
the Engineer for February i, is the third death among 
Indian engineers announced last week. Mr. Beazley 
was born in Bath in 1833. He assisted Mr. Cubitt in 
the piercing of, the Shakespeare Tunnel at Dover for 
the South-Eastern Railway. He proceeded to India in 
1859, and .was engaged in the construction of a portion 
of'the Central Indian Railway. .Afterwards he served 
for ten years in the Imperial Chinese Customs. 

We note with regret that the Engineer for February i 
records the death of Mr. T. Anderson on January 15. 
Mr. Anderson spent about thirty-three years in India, 
thirty of which were in the service of the Royal Indian 
Marine. He was born in Greenock in 1842, and went 
to India in 1864. After occupying various positions, he 
became, in 1881, engineer-surveyor to the Port of Bom- 
bay, and was made chief engineer in 1885. After the 
Burmese war he was sent to Mandalay to value the 
factories of King Theebaw. Mr. .Anderson was an asso- 
ciate member of the Institution of Civil Engineers. 

We notice with regret the announcement of the 
deaths of several distinguished medical men. Surg.- 
Gen. Sir .Adam .Scott Reid, who died in London on 
February' 2, at the age of sixty-nine, was for many 
years in the Indian Medical Service. — Sir George H. 
Philipson, ex-president of the British Medical Associa- 
tion and representative of the University of Durham 
on the General Medical Council, died on January 24, 
in his eighty-third year. — .Sir James A. Russell, for 
some years demonstrator of anatomy in the University 
of Edinburgh, afterwards inspector of anatomy and 
vivisection for the whole of* Scotland, and an active 
fellow of the Royal Society of Edinburgh, died on 
January 22, at seventy-two years of age. 

The death has occurred of Prof. Amos P. 
Brown, professor of mineralogy and geology in the 
Towne Scientific School of the University of Penn- 
sylvania, at fifty-two years of age. A resolution passed 
at a recent meeting of the faculty of the Towne Scien- 
tific .School, and published in Science, ' states that 
among the most notable recent investigations in 
America was the work done by Prof. Bro'wn in the 
field of crystallography; specifically the investigations 
in the classes of crystals found in* the haemoglobins of 
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the entire range of the vertebrate animals. In the 
course of this investigation Prof.. Brown prepared, 
examined, and calculated the functions of thousands, 
of intricate And minute crystals, deducing from them 
conclusions highly important alike to organic and in- 
organic science. This work, carried out in collabora- 
tion with Prof. Reichert, is referred to as one of the 
greatest contributions to exact science ever made in 
America. 

Maj.-Gen. H. P. B.^bbage, who died at Cheltenham 
on January 29, aged ninety-three, inherited much of the 
mathematical ability of his distinguished father, 
Charles Babbage, mathematician and mechanician, 
whose famous calculating machine, after many vicissi- 
tudes, was pronounced by a committee of the British 
Association to be, “ in the present state of the design, 
not more than a theoretical possibility.” Maj.-Gen. 
Babbage was educated at University College School 
and at Universitv College. He joined the East India 
Company’s .Army in 1843, served in Assam and dur- 
ing the Mutiny, and was then transferred to civil em- 
ployment, where he gained reputation as a builder of 
pridges. Sjfic was a learned mathematician, and is best 
cnown by his account pf his father’s work and of the 
principles of calculating machines, besides papers on 
mechanical notation and occulting lights. After his 
retirement from Indian service he engaged in muni- 
cipal work at Bromley and Cheltenham, and did good 
service as a vigilant critic of the accounts of these 
corporations. 

Prof. .A. N. Talbot, professor of municipal and 
sanitary engineering. University of Illinois, has been 
elected president of the .American Society of Civil 
Engineers. The American Society of Civil Engineers 
is the oldest American engineering society. It has a 
membership of 8225, an annual budget of 30,000!., and 
assets of i2o,fKK)!. .As a consulting engineer Prof. 
Talbot has been connected with many large enterprises, 
such as the Galveston Causeway, the Chicago City 
Hall, and numerous waterworks and sewage purifica- 
tion pFoblems. Prof. Talbot is .a past-president of the 
Society for the Promotion of Engineering Educa- 
tion and a past-president of the .American Society for 
Testing Materials. The University of Pennsylvania 
has conferred upon him the honorary degree of Doctor 
of Science, and the University of Michigan the 
honorary degree of Doctor of Engineering. 

An interesting example of the audibility of the sound 
of a distant fog-horn has been communictited to us-by 
Mr. W. T. Evans, of Treharris, Glam. On JanTiary 
14, from about 6 to 7 a.m., he heard series of four 
consecutive blasts, each followed by an interval of 
silence — the distinctive note' of the siren at Nash 
Lighthouse, on the southern coast of Glamorganshire. 
Treharris is about twenty miles inland, and is separated 
from the coast by several ranges of hills. Though all 
the blasts were distinctly audible, theV varied in 
strength, some being as loud and clear as wjien heard 
at other times from a distance of four miles. The fog- 
horn at Nash, according to a statement by the light- 
house-keeper, was sounding on account of a snow- 
shower from 6.1/; to 7 on the morning in question. A 
thick mantle of snow lay over the ground at the 
time, and the air was absolutely calm. The conditions 
were thus favourable for the transmission of the 
sound to so great a distance. 

Mr. H. S. Wellcome has presented to the War 
Office, for the use of the British .Army Medical Depart- 
ment, a completely equipped motor bacteriological 
laboratory. The bodv of the car and its extended 
weather-proof annexe form a laboratory with a total 
working space of 219 sq. ft. The equipment includes 
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microscopes, incubators, balance, autoclave, centrifuge, 
microtome, ice-chest for water samples, and numbers 
of accessories, the whole being, packed in thirteen can- 
teens, which ensures safety in transit under the 
roughest conditions. A water tank fitted with pump 
is fixed on the roof of the, car, an electric lighting out- 
fit, with dynamo and accumulators, is fitted, and 
apparatus for the staff mess and sleeping accommoda- 
tion for the staff are provided. Much ingenuity has 
been exercised, so that everything is conveniently 
grouped and easily accessible, and can be packed or 
unpacked in about two Jiours. The formal presenta- 
tion of the laboratory was made a few days ago to 
Col. Stanistreet, the. representative of the War Office. 

The Titn-es of February i contains an account of an 
improvement by Dr. S. A. Kapadia in the Lawton 
method of preserving perishable foodstuffs. In that 
system the produce was kept under anaerobic condi- 
tions, so that putrefactive and other changes were 
arrested, but the objection to it was that the gas used con- 
tained carbon monoxide, forming an explosive mixture 
in the preserving chamber. The gas. used l|||Dr. Kapadia 
consists of nitrogen and carbon dioxide, with only a 
trace of oxygen. Australian apples which had been 
kept for five weeks in this atmosphere were found to 
be in as good condition as at first, and the rottenness 
from some of the specimens had not spread to the 
neighbouring sound fruit. Raspberries, a fruit very 
difficult to preserve fresh, after a fortnight of the same 
treatment were as fresh as when the experiment 
started, and, moreover, they retained this freshness 
for four days after removal from the preserving cham- 
ber, thus allowing time for the fruit to be marketed. 
After salted fish had been kept in the preserving 
chamber for six weeks it appeared to an expert to be 
in exactly the same condition as when introduced. 
Similarly, eggs which had been preserved for twenty 
weeks in the same way could be afterwards boiled 
without the shell cracking, as if new-laid. 

On account of the warmth and dampness of the air 
in mines, the timber which is used for props, sleepers, 
etc., underground is very liable to decay, set up by 
fungi. Pitwood as a rule lasts a very short time, and 
has to be speedily replaced. Before the war this* class 
of timber was very cheap, and nothing was done in 
Britain to lengthen its duration by preservative treat- 
ment, although it was known that economies in this 
direction had been effected in France owing to the 
•experiments that had been undertaken by M. Fayol 
ih the collieries of Commentry, and by Prof. E. Henry 
in the mines near Nancy. The U.S, Forest Seiwice 
had also treated a large number of timbers by various 
methods, and placed them in the coal mines at Potts- 
ville, in Pennsylvania, with convincing results of the 
efficiency of creosote and zinc chloride as preservatives. 
Several mining companies in the United States have 
been using treated timber, and have found it econom- 
ical. It is most important at the present time to 
lengthen the life of pitwood in our mines and col- 
lieries, as this will result in a les^ned demand for sea- 
borne timber. With this end in view, the Department 
of Scientific and Industrial Research has issued Bulle- 
tin No. I, Memorandum on the Preservation of Timber 
in Coal Mines, by Prof. Percy Groom. Practical reme- 
dial measures against the spread of the spores of the 
destructive fungi in the galleries at« clearly described. 
The fructifications can be readily removed aijd burned, 
provided careful inspection of the timbers is made 
periodically by an intelligent workman. The mycelia 
accessible on the surface of the pitwood can be washed 
off by an antiseptic solution and removed. All. the 
ft^h timber put down in the miiies should be treated 
beforehand with' creosote or zinc chloride, applied by 1 
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brushing or impregnated by immersiod or’ pre'ssure 
methods. When the wood has to.lasLonly a relatively 
short time, other substances mdy be used, as common 
salt, magnesium sulphate, and certain mine waters. 

A REPORT just issued of the Meteorological Com- 
mittee for the year ended March 31, igijt the sixty- 
second year of the Meteorological Office, shows that 
considerable activity is maintained in meteorology. Sir 
Napier Shaw is director, and no change has taken 
place in the Meteorological Committee constituted 
under the authority of the Lords Commissioners of 
H.M. Treasury. The observatories and the stations 
for the daily weather service have been kept regularly 
in operation. There has been an unprecedented in- 
crease in the work of the forecast division and the 
instruments division. Many calls have been received for 
new publiartions and new editions of existing publica- 
tions from various sub-departments of the Admiralty, 
War Office, Air Board, Ministry of Munitions, Board 
of Trade, and Colonial Office. To meet the increased 
requirements in the office and to supplement the 
absence of many members of the staff on military 
s<.‘rvice, use has been made of members of the staff who 
have reached or passed the age of superannuation in 
the office. “ Summer-time ” has entailed some addition 
to the work, and as the diurnal variations of the 
weather are .so es.sentially controlled by the sun, the 
office obtained permission under the Act to retain 
Greenwich time for the hours of its observations, but 
this by no means freed the office from much com- 
plexity. An interesting inquiry is mentioned, at the 
instance of Dr. Walker, Director-General of Indian 
Observatories, into the statistical relation between the 
weather in the middle of the North Atlantic Ocean 
and subsequent weather of north-western Europe. 
Especial mention should be made of an important new 
work, “ Roseau Mondial,” for which data have been 
prepared, wdiich give a compendiou.s review of the 
meteorology of the globe. This work is a great ad- 
vance in international meteorolog\', and the report 
states that the w’ork is fairly completed for the years 
1911, 1912, and 1913. 

The Bihar and Orissa Research Society continues to 
do €*xcellent work on the antiquities of the province. 
In the Journal of the society for September last (vol. 
iii., part 3) Mr. C. W. Anderson describes a find of 
prehistoric stone implements in the Singhbhum dis- 
trict. The first discovery of such remains dates from 
1S68. Generally speaking, the trap implements may 
be classed as Mesolithic, intermediate between the Neo- 
lithic and Palaeolithic periods. This definition would 
bring them in line with Prof. Sollas’s Azilian stage, if 
the assumption be made that there was an uninter- 
rupted sequence of industries. But this is by no- 
means a necessary assumption, and such implements 
as can be compared with European collections rather 
point to an origin contemporary in the stage of cul- 
ture, if not in age, with the Magdalenian. If the view 
recently expressed be correct, that the language of tihe 
Kolarian tribes in India may be connected with those 
of races in the Malayan Peninsula and the Andaman 
Islands, the present discovery may lead to further 
interesting identifications. 

ThS importance of Syria and Palestine as fields for 
the investigation of prehistoric antiquities is fully illus- 
trated in an important paper by Le Fre N^ophytus, 
entitled “La Pr^histoire en Syrie-Palestine,” published 
in UAnfShropologie, vol. xxviii., parts 4-5, for July- 
October,. 1917. The practice of human sacrifice in the 
form of immolation of new-born children in funereal 
jars ts fully established. The historical survey of : 
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explorations describes a large number of prehistoric 
animals ‘the remains <^f which have been discovered. 
The Palaeolithic period is represented at several sites 
in the neighbourhood of Bethlehem and Jerusalem, 
and the periods known as Mesvinian, Mousterian, 
.Aurignacian, Solutrian, and Magdalenian are all more 
or less fully illustrated by discoveries. The Neolithic age 
is abundantly represented by examples from Mount 
Carmel, the banks of the Jordan, and the neighbour- 
hood of the Dead Sea. The w'riter remarks that 
though the prehistoric age in Syria and Palestine has 
not been so fully investigated as in Europe, the mate- 
rials for its study are abundant, and students of the 
history of ancient man will share with him in the 
hope that when peace has been re-established the study 
of the remains in this important region will be under- 
taken with still greater hopes of success. 

. Dr. R. F. Scharff, in the Irish Naturalist (Decem- 
ber, 1917), gives a long and useful history of the now 
extinct Irish “greyhound-pig,” which survived until 
recently in the more isolated parts of Ireland. This 
he is inclined to believe is not a descendant of the 
wild boar which roamed over the island, but was 
introduced possibly so far back as the Bronze age. 
It would seem to be nearly related to the ancient 
“turf-pig” of the Swiss I./ake dwellings and the Lake 
dwellings of Glastonbury, in Somerset. From 
this last fact it would seem more probable that tlhe 
Irish pig w’as introduced from England rather than 
from the Continent, as Dr. Scharff is inclined to be- 
lieve. A great deal of information has been brought 
together in this short paper, which is further illus- 
trated by photographs. 

Island faunas afford us valuable data as to the 
effects of isolation in regard to the evolution of species. 
Hence we are glad to note the summary of a study 
of the birds ,of the Anamba Islands by Mr. Harry ^ C. 
Oberholser which appears in the Bulletin of the Smith- 
sonian Institution (No. 98). The material described 
w'as collected some years ago by Dr. W. L. Abbott, 
and includes fifteen subspecies peculiar to these islands. 
As might be expected, they are all of small species of 
the Passerine type. It is shown that, so far as their 
avifauna is concerned, these islands are most closely 
related to the Malay Peninsula, less so, but about 
equally, to Sumatra and Borneo, and only slightly to 
Indo-China. 

A VERV remarkable shrew, . ScMtworex congicus, is 
described by Mr. J. A. Allen in the Bulletin of the 
American Museum of Natural History (vol. xxxvii., 
1917). This animal, when originally (Ascribed by Mr. 
Oldfield Thomas from a ‘skin and skull from 
Uganda, seemed to differ from the typical shrews 
chiefly in its- long, thick fur and the great deyelop- 
inent of the cranial ridges. But a number of specimens 
have been recently obtained by the American Museum 
of Natural History Congo Expedition, and among 
these are several skeletons and specimens in alcohol. 
The dissection of these has revealed a quite extra- 
ordinary condition of the vertebral column, un- 
known in any other mammal. Briefly, all the verte- 
brae, from the seventh thoracic to the last lumbar, 
have the latero-vcntral borders so enormously pro- 
duced that this part of the vertebral column, seen from 
below*, is deeply trough-shaped. Nothing that is 
known of the h.abits of this creature affords any ex- 
planation of so singular a modiiG(cation. But it* cer- 
tainly imparts tremendous strength to the backbbnie. 
This is well known to the, natives, who take “great 
delight in showing to the easily fasanhted crowd its 
extraordinary resistance to weight a^d pres^uw . . a 
full-grown man weighing some 160 lb', steps barefooted 
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upon the shrew. Steadily trying to balance himself 
upon one leg, he continues to vociferate several 
minutes. The poor creature seems certainly doomed. 
But as soon as his tormentor steps off,/ the shrew, after 
a few shuddering movements, tries to escape, none the 
worse for this mad experience.*’ Having regard to the 
fact that fully adult animals do not exceed 243 mm. 
in length, its weight-carrying possibilities are truly 
wonderful. The natives hold this animal in great 
esteem. They are convinced that its charred body, or 
even its heart, when prepared by their medicine-men, 
transmits truly invincible qualities. Such precious 
relics are always- worn by those engaging in warfare, 
or setting out on any equally dangerous enterprise, such 
as hunting elephants. 

The- December number of Terrestrial Magnetism 
and Atmospheric Klectricity contains an article by Mr. 
J. TP. Ault on the meteorological observations taken by 
the Carnegie during her voyage around the Antarctic 
continent in the spring of 1916. With a few excep- 
tions, the ob^rvations were taken between latitudes 
50® and 60° S|p from Lyttelton, New Zealand, to Sou^h 
Georgia, Kerguelen, and Lyttelton. The temperature 
of the sea, the pressure, temperature, and humidity of 
the air, the direction and speed of the wind, and the 
position of the ship are given for noon each day. The 
weather was uniformly bad, the humidity 80 to 90 per 
cent., the sea and air temperatures only a few degrees 
above freezing point, and the wind high. With de- 
creasing barometric pressure the wind almost invari- 
ably shifted from north to west, became a gale, and 
as the pressure again increased, shifted to the south- 
west and blew hard. \ comparison of the Carnegie 
observations with those made by the Shackleton ex- 
pedition during the same period should prove of con- 
siderable interest. 

The Chemical Trade Journal for December 29 con- 
tains an interesting article on the perchlorate method 
of estimating potassium. By the work described the 
following facts are established : — (i) The perchlorates 
of sodium, barium, calcium, and magnesium are 
readily soluble in alcohol containing 0-2 per cent, of 
perchuric acid, in which potassium perchlorate is 
almost insoluble. (2) The chlorides of the above 
metals are completely transformed into perchlorates by 
evapo/rating their solutions with excess of perchloric 
acid. (3) The loss effected by washing one gram of 
potassium chlorate with 100 c.c. of alcohol containing 
0-2 per cent, of perchloric acid and then with 2 c.c. ' 
of alcohol amounts to 0*36 per cent.^ (4) Barium 
hydroxide is preferable to barium chloride for the pre- 
liminary precipitation of sulphates, and, when such large 
quantities as o-8 to i-o gram of perchlorate are dealt 
with, it is advisable to use the solid hydroxide. The 
procedure recommended is as follows : — ^The solution 
of the potassium salt is treated with excess of solid 
barium hydroxide, and the barium sulphate filtered and 
washed under pressure on.an asbestos filter. The fil- 
trate and washings are evaporated with a 56 per cent, 
excess of perchloric acid in a glass basin until white 
fumes are evolved, then 25 c.c. of water are added, 
and the product evaporated to dryness. The residue 
is taken up with 20 c.c. of alcohol containing 0*2 per 
cent, of perchloric acid, the potassium perchlorate 
transferred to an asbestos filter, washed with 80 c.c. 
of the dilute alcoholic solution of perchloric acid, and 
then with 2 c.c. of pure alcohol. TTie ^filter is dkied, 
weighed, washed with boiling water,- dried, and again 
t^eighed, the difference in the two weights giving/the 
amouht of perchlorate. - It does not seem to have 
dccurred to the winter to dse a Gooch crucible, and 
thus reduce the weighings to : one, nor does he seem to 
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be Awajre of the work of W. A. Davis (Nature, 1912, 
vol. xc., p. 441), who established most of the above 
facts, and in addition showed that the loss of potass, 
ium perchlorate can be entirely obviated by washing 
with alcohol saturated with this salt. 

Mr. Robinson Smith, in an article on efficiency in 
the Quarterly Review, states that the two forces in 
America that in recent years have done most to put the 
American house in order, and of which next to nothing 
is known in Europe, are efficiency and prohibition. 
Efficiency, or scientific management, as it was termed 
by its founder, was introduced by Mr. F. W. Taylor, 
and its methods certainly lead to large increases in the 
output per worker. Mr. Taylor got his data by timing 
men at work with a stop-watch, and by seeing whether 
the men could do more work if they omitted certain 
movements or rested periodically ; hence the term 
“motion-study.”' The following illustrates the process 
applied to a gang of men lifting pig-iron -from a 
ground-pile, walking up an inclined plank, and drop- 
ping it into a car at the rate of 12J long tons per day. 
“ Taylor’s first step was to single out one|W these men 
— of the ox-type of man — and on this first day and all 
day long he was told by the man who stood over him 
with a watch : ‘ Now pick up a pig and walk ‘ Now 
sit down and rest,’ and at half-past five in the after- 
noon the man had loaded 47^ tons of pig-iron on to 
the car.” The author of the article expresses regret 
at the cold reception which has been given to Mr. 
Taylor’s ideas in Britain, and uses many arguments 
in its favour. Probably the prejudices which bar the 
way at present would be modifieu considerably if work- 
men were convinced that better wages and shorter 
working hours would permanently follow the introduc- 
tion of Mr. Taylor’s methods. 

.Some recent developments in balancing apparatus 
are described in a paper read by Mr. N. W. Akimofif 
before the American Society of Mechanical Engineers 
and reprinted in Engineering for February i. Mr. 
Akimoff’s original machine consisted in principle in 
mounting the body which required dynamic balance on 
a beam hinged at one end and supported on a 
spring at the other. A “ balancing cage ” was also 
mounted on the beam and rotated m unison witft the 
body. By moving masses on the balancing cage, the 
effect of the rocking touple on the body was neutral- 
ised, and from a knowledge of the amount and position 
of. these masses was obtained the information neces- 
sary to correct the want of balance in the body. In 
Mr. Akimoff’s latest machine the effects of both static 
and dynamic want of balance can be readily neutralised 
by means of a clamp fixed to the body, and having a 
mass which can be adjusted in radius irom the axis of 
rotation. The clamp can be moved axially and also 
adjusted for angular position. The effect of static 
want of balance is first eliminated, and ^ the rocjking 
couple is then got rid of. The machine is ingenious, 
ancjl appears to be effective in solving a rather trouble- 
some problem. 

The water supply of the city of Brisbane is the sub- 
ject of an article in the issue of the Engineer for 
January 25, and the following particulars are of in- 
terest. The supply is derived chiefly from the Bris- 
bane River. The pumping plant, which is located 
about twenty miles frotn the city, and above the tidal 
region, consists of three triple-expansion, . condensing 
engines, each capable of pumping six million, gallons 
per twenty-four hours. The population supplied is 
about 158,000^ and the average daily cohsumptlbn forty- 
six gallons per head. There is ' ah v Important stbpage 
reservoir at Cabbage Tree Cieek* a tributury of the 
^isbarte River, formUd by a dam of cyclopt^n con- 
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Crete, 740 ft. long (including the by-wash), 125 ft. 

95 thick at the base, and 10 ft. wide at the 
top. The surface area of the enclosed lake is 
700 acres, and the quantity of water impounded 
^,800,000,000 gallons. The rainfall of the district is 
intermittent; there are long periods of drought alter- 
nating with heavy downfalls, which result m floods. 
The longest recorded period of drought was- in 1915, 
when the Brisbane River was dry for eight weeks. 
Allowing for evaporation, the available quantity of 
water, when the reservoir is full, affords 12,000,000 
gallons daily for 300 days, and as the present con- 
sumption is only seven and three-quarter million 
gallons per day, there is ample margin for consider- 
ably more than a year’s supply without .the aid of a 
single drop of rainfall. The dam was ceremonially 
opened in December, igi6, the work having cost about 
172,000!. 

The latest catalogue of second-hand books (No. 172) 
just issued by Messrs. W. Heffer and Sons, Ltd., Cam- 
bridge, should be of much interest to readers of 
Nature, seeing that it deals mainly with books relat- 
ing to science. It contains sections devoted to astro- 
nomy and meteorology, botany (including forestry and 
herbal), chemistry, folklore and mythology, geology, 
mineralogy and palaeontology, mathemaucs, phy»cs 
and engineering, physiology, anatomy and medicine, 
and zoology, biology and Nature-study. Copies of the 
catalogue are obtainable upon application. 

OUR ASTRONOMICAL COLUMN. 

Luminosities and Parallaxes of 500 Stars. — ^The 
spectroscopic method of determining the absolute mag- 
nitudes, and thence the luminosities and parallaxes, of 
stars has been further improved in detail by Messrs. 
W. Adams and A. H. Joy, and applied to 500 stars 
(Astrophysical Journal, vol. xlvi., p. 313). For stars 
of the same spectral type, the enhanced lines and the 
j hydrogen lines are relatively strong in those of high 
I luminosity, and weak in those of low luminosity, while 
the low-tei^erature lines behave in a manner directly 
opposite. For 360 of the stars, measured parallaxes 
are available for comparison, and the average difference 
between these and tne spectroscopic parallaxes, taken 
without regard to sign, is o-ozb". The spectral types 
now within the capacity of the spectroscopic method 
range from A8 to M. One of. the most striking con- 
clu^ons from this important investigation is that the 
distinction between “giant” and “dwarf” stars is 
clearly shown for types M, and G, with a slight 
indication of such separation even in the case of F 
stars. In the case of the'M type the list includes 
thirty stars brighter than absolute magnitude 3-9, and 
twelve stars fainter than absolute magnitude 9-5, with 
none of intermediate brightness. It is considered 
almost certain, in the case of tj'pes M and K at least, 
that these results cannot be ascribed . to the selection 
of the stars. The catalogue is conveniently arranged, 
and includes position, proper motion, and visual mag- 
nitude, besides other data. 

Solar JivoROCEN Bombs. — ^A remarkable solar 
phenomenon of short duration has been investigated 
photc^aphically and visually by Mr. F. Ellerman at the 
Mt. Wilson Observatory (Astrophysical Journal, vol. 
xlvi., p. 298). It consists of the sudden appearance 
of a very brilliant narrow band extending for several 
angstroms oh each side of Ha, Which persists as a 
dark line with li;ttle change in width. The duraUon is 
only froitt one to three minuted on the average, and 
rarely from five to ten minutes. The average width 
of the bright band is about 8 A., but in an extreme 
cise the fend extended oyer 30 A. These “ bombs “ 
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are most likely to appear around and among active 
spot-groups, e^ecially groups which are developing 
and have many component members. At times they 
follow one another like the balls of a Roman candle,' 
at intervals varying from ten to twenty minutes. Two 
essential conditions for their observation are good 
seeing and a large solar image. The appearance sug- 
gests something of the nature of an explosio|^, in 
which nothing but hydrogen seems to be involved. The 
level at which the explosions occur would seem to lie 
below the reversing layer,, as the Fraunhofer lines, 
including those of hydrogen, do not seem to be affected. 
The phenomenon is quite distinct from the ordinary 
eruptive reversals of Ho, in which the continuity of 
the dark line .is interrupted. 

“Annuaire DU Bureau des Longitudes.” — In addi- 
tion to the valuable astronomical tables and explanatory 
matter which ordinarily appear in this well-known 
official publication, the .volume for 1918 includes a 
number of articles of special interest. Among these 
is the first part of an extensive study of sundials by 
M. Bigourdan ; the Egyptian calendar, by the same 
author; the sun and terrestrial magnetism, by M. 
Hamy; and the life and work of Gaston Darboux, by 
M. Emile Picard. It should be noted that the tabular 
matter is not exclusively astronomical, but also in- 
cludes authoritative data which make the volume a 
valuable source of reference, on questions relating to 
meteorologj', terrestrial magnetism, physics, and chem- 
istry. The Annuaire is published at two francs by 
Messrs. Gauthier-Villars et Cie, 

Third Melbourne Star CATALOGUE.—The third Mel- 
bourne General Catalogue of 3068 stars, for the 
equinox 1890, has recently been issued. It is based 
upon observations made at the Melbourne Observatory 
during the period 1884 to 1894, under the direction of 
Mr. R. J. Ellery, and has been prepared for publica- 
tion by the present Government Astronomer, Mr. P. 
Baracchi. The catalogue includes fundamental stars 
used for the determination of clock-error and azimuth, 
guide-stars in connection with the astrographic work, 
and various stars observed for special purposes at the 
request of other astronomers. The second catalogue, 
of 12 1 1 stars, was published in 1889. 


THE ENDOWMENT OF UNIVERSITY 
AND TECHNICAL EDUCATION. 

M r. H. a. L. fisher. President of the Board of 
Education, speaking at Birmingham on Januarj’ 
31, referred to the support afforded to higher education 
in the United States and Germany in comparison with 
that in England. He is reported by the Tunes to have 
said that “he had been looking into the endowments 
from private sources which have been going to the 
American universities on one hand, and to the Eng- 
lish universities on the other, in recent years. In the 
period from 1906 to 1917 the American universities 
received an average of more than four millions 
annually from- private sources, whereas our universi- 
ties were lucky if they received 200,000!. in one year. 
Concerning the amount of State help to the universi- 
ties in Prussia on one hand, and in England and 
Wales on the other, whereas the Prussian universities 
receive rather more than a million pounds a year, our 
universities and technical institutes receive 378,000!. 
from the rates and taxes combined. The comparison, 
is even more unfair to England, than it appears at first 
sight, because the Prussian figures exclude t)ie endow- 
ments of the technical iilstitutions ahd suma paid by 
the State to assist the training of tepchers/' 

. We are glad that Mr. Fisher ha^ directed*"attention 
f iffie need for more liberal provision for university 
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and higher technical education in this country, as in- 
dicated by the support offered in other countries. The 
most complete survey of State-aid and private endow- 
ments for scientific and educational purposes is that 
given annually in the report of the British Science 
Guild ; and in connection with Mr. , Fisher’s remarks 
it is of interest to extract the following facts from 
such reports published in recent years : — 

(1) The grand total of gifts to education in the 
United States during the forty-four years 1871- 
1914 was 116,88^,600!. The average annual amount 
of new benefactions during the rour years iqii— 14 
was six million pounds, excluding grants by the United 
.States, different States, and municipalities; in the 
United Kingdom, the average is less than one-twentieth 
this amount. 

(2) The total receipts of universities in the United 
States in the year 1910-11 amounted to nearly nine- 
te«n million pounds, and the benefactions to five 
millions. In the same financial year, the total in- 
comes of those universities and university colleges in 
Great Britain which are in receipt of State grants was 
little more tipan one-seventh of the amount of gifts 
to education in the States, and w'as less than one- 
thirtieth of the incomes of the universities there. 

(3) The income from endowments in the case of the 
universities and university colleges receiving Treasury 
grants is about 85,000!. for England and 4000!. for 
Wales; or, say, 90,000!. for Great Britain. Five uni- 
versities in the United States have each a much greater 
income from private endowment funds alone than the 
total endowment income of State-aided universities and 
university colleges in Great Britain. They are: — 
Harvard University, 239,500!.; Columbia University, 
199,700!. ; Leland Stanford Junior University, 177,400!. ; 
University of Chicago, 164,700!.; and Yale University, 
140,900!. 

(4) Our Treasury grants in aid of expeni;cs of universi- 

ties and university colleges amount to about 300,000!. 
The Treasury grants of the United States Government to 
universities and colleges amount to 1,175,000!., and the 
State or city grants tor current expenses to 2,940,000!., 
or more than 4,000,000!. in all. The contributions of 
several single States in the United States, from State 
or city funds, for current expenses of universities and 
other institutions of higher education approach the 
total amount of the grant made for like purposes !n 
Great Britain. * 

(5) In Germany, State subsidies provide the main 
part of the incomes of the universities. The annual 
expenditure for the universities from State funds* 
amounts in round figures to i,8oo,oqd!. In 1913 the 
expenditure of the University of Berlin alone was 
242,000!. ; and of this amount 206,000!., or about 83 per 
cent., was derived from State funds. 

(6) The total number of full-time day students in 
the universities of the United Kingdom is about 21,000, 
in comparison with 5^,000 in German universities. In 
our technical institutions, the number of da^ students 
in attendance is about 2000, in comparison with 16,000 
in the technical high schools of Germany. The seventy- 
two universities, colleges^ and technical schools in the 
United States, on the accepted list of the Carnegie 
Foundation for the Advancement of Teaching, had, in 
1910, 89,000 students. 

It is evident that we have much leeway to make up 
in order to increase the number of highly trained men 
required to enable us to come into line with the United 
States and Germany as regards the provision for the 
scientific development of our industries. There is no 
more important problem of reconstruction than that of 
extending our facilities for higher education, yet almost 
nothing has Been done to enable our universities and 
technical institutions t6 provide for the extensions 
which are needed fof;national security in the future,^ 
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As we have now a really democratic President of the 
Board of Education, who has a genuine zeal for educa- 
tion and a fervent desire that all who are capable of *■ 
benefiting from it shall have the means of enjoying its 
advantages, we may hope that steps will be taken to 
place our universities and technical institutions upon a 
satisfactory financial footing. In an address delivered 
in September last to the Associated Educational Socie- 
ties of Manchester, on “ Educational Reform," recently 
issued in pamphlet form,' Mr. Fisher surveyed the 
whole field of education, and directed attention to the 
great increase in the number of universities 
now existing in England and Wales, compris- 
ing twelve, including the ancient universities of 
Oxford and Cambridge. Mr. Fisher characterised these 
as in the forefront of European learning, and said they 
need not fear comparison with the most famous uni- 
versities of the Continent in respect either of the 
quality of their contributions to the advance of know- 
ledge or of the adequacy and power of their teach- 
ing, The ten more modern universities, which are 
largely subsidised by the State, have not yet re- 
ceived an equipment at all adequate to modern needs, 
and are nowhere supported by so large a body of 
students as they deserve. Attention was directed to. a 
comgfirison between Lancashire and Scotland, with a 
similar population. In the former there are two uni- 
versities, in the latter five, with, in the case of Scot- 
land, a body of undergraduates five times as numerous 
as that of the Universities of Manchester and Liverpool 
combined. 

The place and function of the secondary school in its 
relation to the university w^ere also discussed by Mr. 
Fisher. While the number of such schools has greatly 
increased, there being nearly looo in receipt of education 
grants, there is in many areas very inadequate pro- 
viMon, to the great detriment of the children residing 
therein; There are too many early leavers and too low 
a percentage of pupils who reach matriculation 
standard. Much necnls to be done before the secondary 
schools can reach a proper level. Better ^jalaries must 
be offered to the teachers and an adeqmite scale of 
pensions arranged. More encouragement must be 
offered to induce a higher standiird of work, and so 
enable the universities to reach a higher plane of teach- 
ing, More and better provision is needed in the w'av 
of maintenance scholarships enabling capable, thougn 
poor, children to travel along the broad highway un- 
impeded from the elementary school to the university. 
Whilst the work of the elementary school has much 
improved of late it can never do its full work until the 
leaving age it made compulsory up to fourteen at least, 
and provision then made for a liberal, continued educa- 
tion within working hours, for those entering industry 
up to eighteen years of age. 

• One point which has been overlooked in recent dis- 
cussions is that of the need for improvement of the 
scales of salaries of teachers in universities and tech- 
nical institutions i<^ competent instructors are to be 
maihtained. A meeting of teachers engaged in the 
technical institutes, junior technical and trades schools 
of London and the neighbouring counties was held on 
Saturday last to consider this question. Special em- 
phasis was laijft by several speakers on the fact that 
men and women of attainments similar to those of 
teachers in technical institutions can obtain much higher 
salaries in industry or in secondary schools than are 
paid in the technical institutions. A resolution declar- 
ing that the present rates of salaries paid to both day 
and evening teachers in technical institutions are totally 
inadequate, and urging the education authorities to 
take immediate steps to establish satisfactory scales of 
salaries for all teachers, was carried unanimously, 

A further resolution requesting the Government ip allo- 
cate special grants, similar *to those given in the case 
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of secondary artd elementary schools, for improving 
the salaries of teachers in technical institutions was 
also adopted. It was agreed that the London Branch 
of the Association of Teachers in Technical Institu- 
tions, by whom the meeting was organised, should re- 
quest the County Councils of London and the Home 
Counties to receive deputations for the purpose of 
placing the views of the meeting before them. 

MAGNETIC SURVEY OF NEW ZEALAND,' 

■ 

T N the observational work recorded in the pub- 
* lication referred to below Dr. Farr had much assist- 
ance from Mr. Skey, who succeeded him . as direc- 
tor of the Christchurch Magnetic Observatory when 
Dr. Farr became professor of physics at Canterbury 
College, while Mr. D. B. MacLeod took an active 
part in the discussion of results. The observational 
work extended over the years 1899 to 1909, in the 
course of which 334 stations were occupied, including 
forty-four in the Southern Islands, Chathams, and 
West Coast Sounds. The instruments, a unihlar mag- 
netometer and dip circle — the former once used by the 
North American Boundary Commission, and by the 
Jackson-Harmsworth Polar Expedition — were lent by 
the old Kew Committee of the Royal Society. 

Particulars are given of the position of each station, 
the date or dates of observation, the values of the 
declination, dip, cast and north components, hori- 
zontal, vertical, and total forces. Owing to the long 
period covered by the observations, considerable im- 
portance attaches to the secular change corrections 
necessary to reduce the data to a common epoch. 
These were based on the magnetograph data obtained 
at Christchurch from 1901 onwards, and on observa- 
tions at repeat stations. Following the example 
afforded by Rucker and Thorpe’s survey of the British 
Isles, New Zealand was divided into ten overlapping 
districts. These were bounded by parallels of latitude, 
the limits of three successive ones being, for instance, 
38® and 40° S., 39® and 41° S., and 40“ and 4a® S. 
Assuming the change in any element within any one 
district a linear function of the latitude and longitude, 
the rates of change with latitude and longitude were 
deduced in the first instance by the method of least 
squares. A process of smoothing was then applied, to . 
secure continuity in passing from one district to the 
next. 

The genera] nature of the results is best seen 
by consulting the maps. The great length of New 
Zealand from north to south necessitates two maps 
for each element, one for -the North Island, the other 
for the South Island. The latter, it should be noticed, 
is described • as the " Middle Island ’’ in the charts 
principally devoted to the North Island, a memory of 
the time when the small island, now known as Stewart 
Island, was called the South Island. In the case of 
the declination, starting at the extreme north of the 
North Island, we have the isogonal of 14° o' E., slop- 
ing from N.W. to S.E. Near the south of the North 
Island, and north of the South Island, the isogonal 
of 15® 50' runs neqgly due east and West, while to the 
extreme south of the South Island the isogonal of 
17® 10' slopes from N.E. to S.W. The isoclinals and 
lines of equal horizontal foroe4 on the other hand, 
have a nearly parallel trend from extreme north to 
south. The dip ranges from under 60° S. to oVer 
71® S., and the horizontal force from 0*275 C.G.S. 
in the extreme north to 0*200 C.G.S. in Stewart Island. 

Other maps deal with the northerly, east, and ver- 
tical ccMTiponents, and the total fm'ce. The two last 

t ** A Magnetic Survey of the DominiA of New Zealand and Soma of tha 
Outlying IstauMlt for tho,lt]Mc]i June 30, tma.*' By Or. C. Coiaridga Farr. 
Fp, <44*0, uritli iS utapa. (Wallington : John Maakay, Oovammant Printur, 
tf id.) " 
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show the local disturbini; forces, whifch are discussed nodule-free districis of Victoria. Calves crrazin&r on 


in pp. 28-31. Amongst the largest disturbances are 
those in Stewart Island and near Invercargill and 
Dunedin. Prof. Marshall contributes in jpp. 63-64 some 
remarks on the geological character of the disturbed 
regions. His conclusion is that “while in each case 
of magnetic irregularity it is possible to point to some 
unusual geological feature, tnese are in no instance 
the most marked feature of that kind in the countty, 
and those localities where such feature is most pro- 
nounced show no unusual magnetic characters." As 
Dr. Farr says himself, there is room for considerable, 
further observational work in the disturbed districts. 

Two supplementary pages give particulars of ob- 
servations made in March and April, 1916, at ten of 
Dr. Farr’s stations by Mr. W. C. Parkinson, once of 
Greenwich and Eskdalemuir Observatories, now ob- 
serving for the Carnegie Institution of Washington. 
These serve a useful purpose in showing the changes 
that have occurred since the epoch of the survey. 

Transport is still a serious difficulty in parts of New 
2jealand, and the work had to be carried on in the 
spare time which his other important duties left at 
Dr. Farr’s disposal. He is to be congratulated on 
having brought to a satisfactory conclusion an arduous 
piece of wont, which adds substantially to our know- 
ledge of terrestrial magnetism in the southern hemi- 
sphere. It is satisfactory to notice that the work had 
tne active support of the New Zealand Government, 
and that the printing was done, and satisfactorily 
done, at the Government Press. C. Chree. 


PARASITES OF CROPS AND CATTLE. 

WERY striking data as to the extent of the loss of 
* crops occasioned by diseases of parasitic origin 
are contained in the paper on economic mycology 
read by Prof. M. C. Potter at the Newcastle meet- 
ing of the British Association (1916), and since pub- 
lismd in the Journal of the Royal Horticultural 
Society (vol. xlii., parts ii. and iii.). In the yedr 1891 
the loss to the German Empire upon the total cereal 
crops Was estimated at more than 20 millions sterling, 
an amount nearly equal to one-third of the total value 
of the crop. In the same season (1890-91) the loss due 
to rust of wheat in Australia was estimated at 2^ 
millitms. The case of potatoes is even more notorious. 
In Germany the loss due to disease of the potato crop 
amounted in one year to 30 millions, and m our own 
country it is computed that, on the average, the crop 
is reduced by disease by at least one-third. It is esti- 
mated that in Northumberland and Durham about 
half the crop of swedes and turnips is destroyed in 
average years by parasite attacks. Losses of timber 
also are very serious, and probably amount to one- 
third of the whole. Other crops, such as tea, rubber, 
hops, and every kind of fruit, greenhouse, and garden 
crops, all pay a heavy toll to fungus diseases, A 
plea is entered for greater encouragement by botanists 
to the prosecution of research in phyto-pathology and 
for the wider treatment of the fungi in ordinary 
botanical courses, especially from^l^e point of view 
of their work in Nature. The scope of the problems 
awaiting solution in this field is abundantly illus- 
trated, and appreciation is expressed of. the increased 
attention and support given to it in recent years by 
Government departments and other institutions, al- 
though further provision is still urgently necessary. 

A report on investigations into the cause of worm 
nodules {Onchocerca gibsoni) in cattle by Messrs. C. G. 
Dickinson and G. F. Hill has been issued as a Bulletin 
(C. 9341) by the Government .of the Commonwealth 
of Australia. Two series of experinsjants .were carried 
out in the Northern Territory with calves from 
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high, dry ground along with infected cattle became in- 
' fected within eight months of arrival, whereas similar 
nodule-free calves did not become infected during the 
same period when enclosed in an open pen with con- 
crete floor within 30 yards of a paddock within which 
affected cattle were depastured, although exposed 
to the attacks of winged and apterous Arthropoda. 
The results, while not revealing an intermediary host 
of the parasite causing Orichoceroiasis in cattle, have 
definitely excluded certain species that were regarded 
as possible vectors, namely, Lyperosia exigua, Sto- 
moxys cdlcitrans, Tabanus master si, T. nigritarsis^ < 
Boophilus australis, and 'any purely aquatic forms 
other than those possibly found in the bore-water. 
Various common species of mosquito, it is thought, 
may also be excluded. Wild swamp buffaloes were 
not affected, whereas wild Zebu cattle and domestic 
cattle grazing on the same country are invariably 
affected. 


LIGHT AND VISION.^ 

T he old Greek philosophers who did so niuch think- 
ing and so little experimenting had queer ^deas 
about light and vision. Empedokles, who died about 
420.B.C., considered it necessary to record the fact that 
darkness is not a real thing, but privation of light; 
and that the moon shines with reflected light, but he 
thought that the sun is the primary fire of the light 
of the sky reflected in a crystalline spheroid. Demo- 
critus, who died about 370 b.c., held that vision was to 
be explained by emanations or exceedingly thin husks 
or films which were continually being detached or 
thrown off from the surface of bodies, ancl that they 
penetrated into the sense-organs through fine passages 
or pores. We admit this in the case of taste and of 
smell. These ghost-like forms or images were called 
eidola (rtdwXa), whence we have the word' idol (a very 
different kind of image from those considered in optical 
books), and were supposed to be ever passing from the 
object to the moist and receptive surface of the eye 
straight into the mjnd. Aristotle, who died about 
325 B.C., seems to have objected to some of the earlier 
theories. He scarcely alludes to light and vision in 
"De Physica," bqt there is some reason to suppose 
that a treatise by him on optics has been lost. More 
than two centuries later Lucretius, the scientific poet, 
discussed the theory at great length in the 
fourth book of “De Natura Rerum." He 
used the expression simulacra quasi^J^ernbranae , 
resemblances like films, peeled off from vm upper sur- 
face of things, flying hither and thither on one side 
and the other through the air. Simulacra was also 
used for ghosts, and he goes on to explain how they 
terrify us in sleep. He also attempted to explain the 
action of curved mirrors, of the distance of the image 
behind a mirror, and why the theory does not work in 
the dark. 

The schoolmen in the Middle Ages tried to follow 
Aristotle as closely as they could, but matter and form 
probably did not mean to them what they meant to 
Aristotle or to us. The etdoion wasu'stili used, but 
the expression had lost its materialistic signification. 
At the end of the sixteenth oentdry men began to shake 
off dogmas, of authority, to think for themselves, and 
to follow inductive lines of reasoning. 

We may p^haps flatter ourselves that in our branch 
of applied optics we are not trammelled by fundamental 
theory, and. that if the corpuscular h]q>othesis of light 
came back again Into fashion next week to replace the 
unduiatory theory, as the electron has pushed aside the 

t From the pferfdenifalsrfdrtMdflivcrtdb^^r^thcIllumiMtlngEhglnMr- 
ias Sodttjr on Decmntier 1$, t9i7^by^ A, P. Trbttnr, 
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elastic ether hypothesis which satisfied us in Maxwell’s 
days, we should carry on with no change in our 
methods. 

Silvanus Thompson, in his' inaugural presidential 
address on the founding of our society, referred to the 
youthfulness of that branch of engineering which we 
practise. It recalled, he said, illuminations on the pro- 
clamation of peace after the Crimean War. “ Bengal 
lights and rockets. How the vision of them stands out 
in memory ! But our society has as little to do with 
fireworks as with fireflies. As little — ^and as much — 

* for, after all, both of them are assuredly of some 
interest to the illuminating engineer.” 

He knew that the secret of the firefly is still hidden 
from us, but that if we knew it, if we knew how to 
produce the rapid vibrations which give the stimulus 
called light, without producing all the slow ones as 
well, as when we sound a high note with a finger 
instead of pressing all the keyboard at once, the mechan- 
ical equivalent of light would be as important as the 
mechanical equivalent of heat, and we should be able 
to produce light without heat. The quantity of energy 
which appears as useful light is about 2 per cent, of 
the ener^ radiated from an electric glow-lamp ; in the 
firefly it is about 96 or 97 per cent. In other words, if 
we could produce a highly efficient lamp, the light- 
generating output of a dynamo would be fifty times 
greater than now, and 45 lb. of coal would do what a ton 
does to-day. The cost of lighting will not be reduced in 
anything like the same proportion. The cost of fuel 
is about one-tenth of the selling price of the light. The 
ordinary London householder pays 3d. to 6d. for his 
domestic lighting, which entailed a consumption of 
about o-44d. of coal at pre-war prices. 

While so many engineers and scientific men have 
been eager to do something for the war, and so few 
have succeeded in finding any appreciation of their 
services, our society must be content to have been 
allowed to carry out more than one investigation for 
which it was well fitted. Silvanus Thompson said that 
fireworks, as well as fireflies, were of some interest to 
the illuminating engineer. The star-shell, flares, and 
parachute lights which play so important a part in the 
war are but fireworks. The chemist has used his 
skill to choose the most suitable compositions, and 
ingenuitv has been expended in putting them up and 
in priming them ; but in estimating the results, no 
further progress had been made beyond the stage of 
Lambert — the eye alone was the judge. Fortunately 
the right in the right department were approached. 
It was ret^piised that photometric tests would be use- 
ful. Our society offered to find men who would sug- 
gest methods and give their time, if necessary, to carry 

^ out the work. A committee was accordinglv formed ; 

* it conferred with the experts, who cordially placed their 

data and requirements before the members ; a special 
photometer was at once discus^, designed, and made. 
At .the present time nothing more can be said than that 
the instrument has fulfills all expectations; it needs 
no manipulation whatever during observations, 
measurements may be taften over large ranges, and the 
behaviour of unsteady or flickering lights can be re- 
corded. The observations on a large number of sam- 
ples, both of service patterns and of experimental kinds, 
were made by the committee during night meetings, 
and were reduced to candlc^power-seconds per gram of 
composition, and it is hoped that the results have been 
useful. , 

Some five and twenty years ago it seepaed likely that 
luminous paint would have many useftiiL applications, 
but the results weie disappointing. 'Hie preparation of 
one Of the best kinds was kept secret, and it was never 
property placed on the market. Kight operations of 
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war have directed attention to this subject, and the old 
method of exciting zinc sulphide or other materials by 
light has given place to continuous stimulatioa by 
a rays of radium compounds. Dials of watches and 
compasses are well known, and luminous gun-sights 
are no secret, but there are other applications which 
cannot be described at present. On these a committee 
of our members has been working. Tiny tubes are 
used which are smaller and give less light than a glow- 
worm, but in their preparation careful photometric 
measurements of considerable difficulty have been made 
and valuable information has resulted from the re* 
search. 

More work is wanted, or at all events mom accessible 
literature is needed, on the physiology of vision. The 
dioptrics of the eye are well understood; its normal, 
abnormal, and pathological characteristics are the basis 
of ophthalmic science. The theory of colour vision is 
still, perhaps, unsettled, though no one worker will 
admit it. ITie subject to which I wish to refer is a 
purely quantitative one, and is the relation of light 
flux to visual perception. The range of the luminous 
stimulus to which the eye can respond is enormous. 
When we grope our way on so dark a night that objects 
are only just visible, the illumination is about one-ten- 
thousandth of a foot-candle, or equal to that received 
from a candle at a distance of 100 ft. In summer 
sunshine we often have 5000 foot-candles, and in clearer 
atmospheres than ours 10,000 foot-candles are reached. 
The brightness of a furnace is even higher, and furnace- 
men judge the temperature by the colour. 

By some marvellous organic control the eye so reacts 
that it is capable of estimating difference of tone and 
colour over a range of several thousand millions. The 
contraction of the pupil has very little to do with this 
regulation. It merely seems to take advantage of a 
greater stimulation to reduce spherical aberration. 
Over a large part of the enormous range Fechner’s 
relation between stimulus difference and sensation 
difference holds good. There must be some intricate 
and delicTite provision, perhaps, of a chemical change 
in the receptive portion of the eye, the retina, depend- 
ing on saturation or exhaustion of material; or some 
inhibition of the transmissive portion, the optic nerve, 
or some compensatory reaction or opposing activity 
or fatigue in what Huxley called the sensificatory por- 
tion, the brain. The automatic adjustment of control 
which permits so sensitive an organ to accommodate 
itself to such great changes in the external stiniulus 
has its countetpart in other organs and functional 
mechanisms of the body, such as those which are con- 
cerned In breathing. If physiologists could tell us 
something about this quantitative control, it would 
help us in several ways, _ 


SCIENCE AND THE COLD-STORAGE 
INDUSTRY A 

T he value of perishable produce imported into this 
country, subject more or less to' refrigeration,' 
was, before the war, about 130,000,000/. per annlim. It 
is abundantly evident that the most natural means of 
preserving foodstuffs, v'z. by methods of low tempera- 
tures, have gained ithe confidence of our merchants, and 
the cold-storage industry to-day is a striking example 
of the successful combination of science, commerce, 
and industry. The history of the cold-storage move- 
ment reveals four outstanding features 
(i) It is difficult to imagine a more striking example 
than the cold-storage industry affords of the success 
of the spirit of enterprise and love of adventure which 
lUrve always characterised British commerce. 

X V^rooia paper rei^ before the Royel Society of Arte on December I9f 
by ftof- J* Wemyee; Andcreon. 
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(2) Refrigerating engin«ers have -been in no sense 
less typical, inasmuch as the methods employed are 
scientifically sound, the machines of the leading manu- 
facturers are thoroughly trustworthy, and the neces- 
sary low temperatures for the transport and storage 
of food have been made a sound commercial proposi- 
tion. 

(3) Refrigeration has played a most important part 
in the development of some of our Colonies — ^particu- 
larly Australia and New Zealand. 

(4) While the applied science of the engineer has 
done much for the advance of cold storage, pure 
science has in this country done little or nothing for 
the commercial preservation of foodstuffs. 

The principal food.9tuiTs at present cold-stored can be 
roughly divided into three classes : — 

(1) Produce the life-history of which is finished, such 
as all classes of meats, poultry, rabbits, and fish. 

(2) Produce the life-history of which is not finished, 
such as fruit and eggs. 

(3) Milk and produce from milk — cream, butter, and 
cheese. 

It has been found that with good rearing of sound 
stock, combined with scientific methods of slaughter, 
and a thorough system of veterinary inspection and 
hygienic after-care, beef can be kept in the chilled 
(soft or unfrozen)^ state for five or six weeks. This 
time permits of a voyage from North or .South America, 
together with the time necessary for collecting the 
cargo at one end and its distribution at the other — in 
this country. This time allowance cuts out all possi- 
bilities of a chilled beef trade with Australia or New 
Zealand with low temperatures only. 

Then, with all classes of meats, poultry, and rabbits, 
certain troubles manifest themselves from time to time 
— such as mould. Often the troubles are epidemic and 
caused by ignorance or carelessness prior to shipping, 
while often only a small percentage of an overseas 
consignment is affected and the source of trouble 
cannot be found by the trader. 

Fish has been preserved in many ways, but it is 
safe to say that refrigeration is destined to outrival, in 
bulk, all other methods. Research work is urgently 
needed in this direction, both with respect to meeting 
periods of glut and for^ general preservation and trans- 
port. The main questions to be determined are : — 

(1) What kinds of fish will stand preservation the 
best? 

(2) What are good methods, and, if possible, the best 
with each kind of fish? 

(3) Which seasons of the year are. the best adapted 
for each form of preservation? 

(4) What are the food values and general effect for 
each method of preservation on the principal kinds of 
fish? 

When the best methods, have been determined, there 
still remains the problem of educating the public taste. 
In the British Isles the problem is mainly how to 
get the fish to the markets in a fresh state. Cold- 
storage methods will help this, but wider researches 
are required for the fishermen who go far to sea, and 
also for fish imported in a frozen state from our 
Colonies. 

The preservation of both fruit and eggs, if properly 
understood, would mean a great saving of wealth to 
the country, and also better health. It seems 
very doubtful if new-laid eggs will ever again be sold 
in any part of the country at 6d. a dozen. With 
respect to fruit, refrigeration has enabled this country 
to enjoy a perpetual autumn; birt the methods^ that 
enable Australian fruit to be ^ten iti a sound oMdU 
tion in this country are not applied tO' home-grown 
^it. T^y ? The fruit merchants this country 
bgye tiad to depend oh the pure science of countries 
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other than our own to, help them to keep material the 
life-history of which ‘ is not finished. < Fruit and 
vegetables offer an immense field for research. 

Milk and its products open up a still greater field. 
Sterilisation as usually adopted hopelessly destroys its 
structure, and, no doubt, correspondingly destroys its 
food value. Common-sense deductions point to 
mechanical milking into covered vessels, the whole to 
be cooled down to 3® or 4° C,. as soon as possible after 
the milking operation, and then kept away fKwn the 
air until the time of consumption. Milk so treated and 
kept cold will keep quite sound, with ordinary com- 
mercial handling, for more than a week — theoretically, 
it should last for months. 

The main questions may now well be asked ; What 
has stood in the way of scientific development in the 
past, and what are the suggestions for the future? 

With respect to low-temperature work, the answer 
to the first question can be readily divided into two 
main reasons ; — 

( 1) The want of a bond or link between pure science 
and industry. 

The present time is most opportune, and if the man 
of science will only realise that laboratory results are 
not by any means conclusive, he will find the man of 
comrherce will help him in researches of a practical 
nature; the net result will be more commerce and a 
higher and better scientific knowledge. 

(2) The man of science has not had facilities in his 
laboratory for low-temperature work. Many researches 
stop short at the melting point of ice or a little below. 

Every seat of scientific learning should have a re- 
frigerating apparatus as part of its equipment. No 
research of any kind where temperature is a function 
can be considered complete that does not go down 
to the lowest limit reasonably attainable, yet how 
many institutions are there where such investigations 
arc possible? The lack of such facilities, in the light 
of recent advances all over the world, will constitute 
a serious disadvantage to our men of science, and the 
question must be taken up by every scientific body in 
the kingdom. 

The author suggests : — 

(1) That institutes of research and schools of re- 
frigeration should be instituted in Londem and Liver- 
pool. (This suggestion has been approved by the Cold 
Storage and Ice Association.) These institutes Would 
be attached to learned institutions, and would act 
as centres for research work and the higher 
instruction of graduates (or others duly qualified) in 
medicine, science, engineering, and veterjfiiiry science 
from home and Colonial universities. 'TOey would 
also keep definitely in touch with Government depart- 
ments and associations interested in low-temperature 
work. 

(2) That every seat of scientific learning should pro- 
vide facilities for low-temperature study and research. 

(3) That every engineering school of university rank 
should provide 'facilities for refrigerating engineering 
study and mechanical research. 

(4) That the principal technical colleges and schools 
under the Board of Education should be provided with 
facilities for instruction in mechanical refrigeration. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxford.— The first election to a biological scholar- 
ship under the bequest of the late Mr. Christopher 
Welch, of li^dham College, will take .place in Joly 
next. The ircholarship^ is of the annual value of lool., 
and Is tenable for four years. Candidates must be 
junderigraduate members of the University; they may 
offer either botany, anim^ phji'siology, or j^ogy, and 
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must give notice of the subject selected to the registrar 
of the University not later than March i. They may 
submit to the examiners any original work previously 
done by them. 

The Committee for Anthropology reports that nine 
fresh students entered their names on the register 
during 1917, as against eight in 1916. Miss M. Czap- 
licka has delivered a course of lectures on ethnology, 
with special reference to her Siberian researches. She 
has been assisted in the preparation of the scientific 
results of her expedition by a grant from the com- 
mittee. Lady Tylor has offered the valuable scientific 
. library of the late Prof. Sir E. B. Tylor to the Rad- 
cliffe Library on condition that such books as are not 
needed to supplement that collection shall be placed at 
the disposal of the Committee for Anthropology. 

The Department of Agriculture and Technical In- 
struction for Ireland has issued the time-table of tech- 
nical-school examinations which it will hold on various 
dates during May next. The Department’s scheme of 
technical-school examinations is designed to follow 
courses of instruction extending over four years in the 
following branches of technical knowledge : — ^Com- 
merce, building trades, applied chemistry, electrical en- 
gineering, mechanical engineering, domestic economy, 
and art. There are, in general, two examinations in 
each course in each of the four years, and the examina- 
tions in each course must be taken in a prescribed order. 

It was agreed in the House of Commons on Febru- 
ary I, in a discussion of the Lords’ amendments to the 
Representation of the People Bill, that the University 
of Wales should be separately represented in Parlia- 
ment. When the Bill was in the House of Lords, 
Lord Peel, the spokesman for the Government, accepted 
an amendment to give to the University of Wales, 
instead of being one of a group of universities return- 
ing two members, a member to itself, and he appealed 
to the Home Secretary to assent to this being done. 
The request made on behalf of the University has now 
been granted. The position of university representa- 
tion is, therefore, that Oxford and Cambridge 
retain two members each; London has one; Wales 
one ; a single constituency is formed by the group com- 
pos<.‘d of Durham, Manchester, Liverpool, Leeds, Shef- 
field, Birmingham, and Bristol, and the Scottish uni- 
versities form one constituency returning three mem- 
bers. 

The report on the work of the Department of Tech- 
nology of t^(|^City and Guilds of London Institute for 
the session^P7)j^i6-i7 has now been published by Mr. 
John Murra^at the price of 6<i. net. The total num- 
ber of candidates examined in itechnology in the United 
Kingdom in 1917 was exactly 1000 fewer than in 1916, 
viz. 7508 as against 8508. The candidates entering 
for examinations in England and Wales in 1917 num- 
bered 85 per cent, of those in the preceding year, and 
in Scotland 9i"5 per cent. In Ireland, on the contrary, 
there was an increase of 35 per cent, on the figures for 
1916. In spite of this general decrease in Great Britain 
there was an appreciable* increase in the number of 
students attending classes in certain chemical subjects, 
such as alkali manufacture, coal-tar distillation, 
pa inters ’'oils and colours, oils and fats, cotton dyeing, 
leather dyeing, and dressing of skins. After a con- 
sideration of the proposed new regulations issued- by 
the Board of Education for continuation, technical, and 
art covurses in England and Wales, the Technology 
Committee of the institute contemplates ne change in 
its system ; of examinations, whidt %s to be 
continued on the same lines as herfetofore. The 
programme of the current session’s work in- 
cludes no new aubjects of examination,- but a special 
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vivQ, voce and practiral examination is announced in 
connection with -the highest tests in cotton weaving. 

In Mini (New Series, No. 105) Mr. P. J. Hughesdon 
.discusses the relation between art and science. He 
argues that, at a time when education reform is being 
called for but still debated on the basis of an in- 
adequate, and in part false, antithesis of the classics 
versus science, a satisfactory scheme of education must, 
whatever adaptations to tradition, etc., may be advis- 
able, start with a correct view of the relation between 
the Various aspects of truth or spheres of knowledge. 
He discusses the causes which have' obscured the true 
relation of art and science, causes which, by exaggerat. 
ing the particular domain of each, have deepened the 
gulf between them, chief among which is the erroneous 
view that aft is concerned prirharily with feeling and 
I science with thought. The. writer maintains that art 
and science provide complementary and correspondent 
conceptions of reality ; in both the freely conceiving 
mind is active, but the organon of art is intuition or 
imagination, through which the nexus in the context of 
reality is divined implicitly and under the aspect of 
fitness or harmony, while that of science is reasoning, 
through which the nexus is recognised explicitly and 
abstractly under the aspect of ground, or reason, the 
essence of art lying in individualised representation, 
that of science in generalised explanation. The article 
is interesting, and furnishes some valuable points of 
view to those interested in the more fundamental 
problems underlying art and science. 

The Journal of the Board of Agriculture for Decem« 
ber last contains an account by Mr. A. W. Ashby of 
some interesting features of agricultural educational 
work in connection with the State College of Agricul- 
ture, University of Wisconsin. It is an essential con- 
dition of graduation in agriculture at the University 
that the student must have previously secured at least 
two years’ experience in farming. In order to ensure 
facilities for such experience to be obtained under good 
conditions a system of examining farms and awarding 
certificates of good management was established some 
years ago, and has proved very successful. In addi- 
tion, university honours have been awarded to farmers 
who have rendered distinctive service to their profes- 
sion or to their localities. During the past six years 
twenty-one farmers have been honoured in this way, 
of whom only three could claim academic training. A 
further feature which is described is the annual farm 
management contest, in which, despite the small finan- 
cial inducement offered, competition is always keen. 
The awards'are based upon a definite scale of “ points,” 
.and it is specially Interesting to note that no less 
than 20 per cent, of the total is allotted to ‘‘home 
life,” a decidedly novel item in such score-cards. The 
importance of this factor is apparent to the student 
of rural conditions, even in this country, but in a 
country of widely scattered homesteads, where each 
must of necessity function as a largely self-contained 
sociM centre, the amenities of existence must bulk 
largely in ensuring the permanence of labour supplies, 
upon which a steadily prosperous agriculthre must 
depend. 

SOCIETIES AND ACADEiMIES, 

London. 

Royal Society, January 24. — Sir J. J. Thomson, presi- 
dent, in the chair.— Prof. A. N, WMteheail : Graphical 
solution for high-angle fire.— Spencer Pickortag ; Floccu- 
lation.. The subsidence of suspended matter on the 
ad^tion of a ffocculant to a mixture of kaolin and 
water is accompanied "by ian increase of 100 to 2<5o per 
cejit. in the specific volume of the sediment deposited. 
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This increase, as well as the disappearance of 
Brownian motion, proves that flocculation is due to an 
increase in the size of the particles. With acids as 
llocculants, definite combination between them and the 
kaolin occurs, the acid being almost completely re> 
moved from the solution up to the point when floccu- 
lation is complete, beyond which no more is removed. 
The acids being in a highly hydrated condition accounts 
for the increase in volume of the kaolin particles on 
uniting with them. With alkalis the phenomena are 
the same, but combination is complete only in the pre- 
sence of excess of. alkali ; hence the concentration at 
which flocculation occurs is much higher. In very 
weak alkaline solutions where there is but little actual 
combination, the subsidence of the particles is retarded 
by the attraction of the alkali present. — Dr. J. Altken : 
Revolving fluid in the atmosphere. The paper deals 
with the objections to the cyclonic theory of circulation 
recently advanced by Sir Napier Shaw. These objec- 
tions are founded on the fact that the charts of isobars 
and winds of the weather maps nowhere show a circu- 
lation such as would be given by a combination of the 
motions of rotation and translation. It is pointed out 
that these objections are based on suppositions which 
do not find support in Nature. If th^ cyclone were a 
closed system, the winds would be such as Sir Napier 
s«ays they ought to be, but as the cyclone is an open 
one and draws in air at its lower end, and as this 
incoming air is only on its way to become part of the 
system, it cannot be treated as having the revolution 
and translation of the cyclone. If the combination of 
these two motions is to be found anywhere, it will 
probably be in the higher winds, and even there they 
will be affected by the general circulation in the system. 
— Hon. R. J. Strutt ; Ultra-violet transparency of the 
lower atmosphere and its relative poverty in ozone. 
(1) The lower atmosphere is found to be comparatively 
transparent to ultra-violet light. The A 2536 can be 
detected on the spectrum of a mercury lamp four miles 
distant. (2) The solar spectrum, even when observed 
from high altitudes when the equivalent thickness of 
air overhead (reduced to N.T.P.) is less than four 
miles, is limited by atmospheric absorption to A 2922. 
Air near the ground-level is therefore much more trans- 
parent to ultra-violet light than the upper air. (3) 
Since the limitation of the solar spectrum is almost 
certainly due to ozone, it follows that there must be 
much more ozone in the upper air than in the lower. 
^(4) Scattering by small particles acts in the same way 
as ozone to absorb ultra-violet radiation from a distant 
source, and this action makes quantitative estimation 
difficult. Even if the observed enfeeblement of A 2536 
were entirely due to ozone, 0-27 mm. of pure ozone 
in four miles of air would suffice to produce it. Taking 
scattering into account, the quantity is probably much 
less, and there is no evidence from this investigation 
that any ozone is present in the lower air. — Prof. A. 
Fowler : The presence in the Solar spectrum of the 
water-vapour band A 3064. The band at A 3064, which 
is usually attribiafed to water-vapour, is quite fitrongly 
represented in tfie solar spectrum, and 'accounts foV 
at least i.<o lines which were previously unidentified. — 
Prof. .A. Fowler and C. C. L. Gregory ; 'fhe ultra-violet 
band of ammonia and its occurrence in the solar spec- 
trum. The ammonia band having its greatest inten- 
sity at A 3360 has been photographed with high resolv- 
ing power, and the positions of 260 component lines 
have been determined. In the principal maximum, 
and in a secondary maximum at A 3371, the band liifes 
are very closely crowded and form series of the usiial 
type. On the’less refrangible.side the principal ‘line^ 
form three series which coalesce a^d fade out at A 34.^, 
and there is a similar set of three series op the ^ore 
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refrangible side which coalesce and disappear at A 3287. 
These two groups, however, are not symmetrical, and 
they differ considerably from the more usual type of 
series. It is shown that, the ammonia band lines are 
consistently represented in the solar spectrum and 
account for about 140 faint lines which were previously 
unidentified. The remaining band lines are either too 
weak to appear in the sun or are obscured by lines of 
metallic origin. The brightest part of the ammonia 
band accounts for the greater part of Group P 'of the 
solar spectrum. 

Geological Society, January 23. — Dr. Alfred Marker, 
president, in the chair. — Prof. VV. J . Sollas : A flaked 
flint from the Red Crag. The remarkable specimen 
forming the subject of the paper was obtained by Mr. 
Reid Moir from the base of the Red Crag exposed in 
the brick-pit worked by Messrs. Bolton and Co. near 
Ipswich. It is a fragment of a nodule of chalk-flint, 
irregularly rhombic in outline, with a nearly flat base 
and a rounded upper surface which retains the whitish 
weathered crust of the original nodule. The base was 
formed by a natural fracture which exposes the fresh 
flint bordered by its weathered crust. Both upper and 
under surfaces of the specimen are scored with 
scratches which are mainly straight, but in some cases 
curvilinear. Two adjacent sides have been flaked by 
a force acting from below upwards, In a manner that 
recalls Aurignacian or Neolithic workmanship. The 
two edges in which the flaked faces meet the base are 
marked by irregular minute and secondary chipping, 
such as might be produced by use. On the hypo- 
thesis that the flint has been flaked by design, these 
edges should correspond with the “surface d’utilisa- 
tion “ of M. Rut6t, and one would expect to find on the 
opposite edges of the flint the “surface d’accommod.a- 
tion,” as, in fact, is the case. The origin of the flaking 
is discussed, and the author, while admitting that the 
fashioning of the flint is not inconsistent with intelli- 
gent design, concludes that the evidence is not suffi- 
cient to establish this beyond dispute. 

Manchester. 

Literary and Philosophical Society, January 22. — Prof. 
S. J. Hickson, vice-president, in the chair. — J. W. 
Jackson : The association of facetted pebbles with 
Glacial deposits. The object of the paper was to 
place on record several recent discoveries of facetted 
and wind-etched pebbles in localities near Manchester 
and in the Wirral peninsula, and to discuss the asso- 
ciation of such Debbies with Glacial deposits. The 
pebbles are of Glacial origin, and all the char- 

acteristic features of wind-erosion. The most note- 
worthy feature, however, is the large number of split 
and fractured pebbles, all of which exhibit the action 
of sand-blast on the fractured surfaces, in addition to 
other parts of the pebble. All stages towards the 
formation of typical “ Dreikanter *’ are exhibited. The 
splitting appears to have been independent of sock 
composition, as both igneous and sedimentarv rocks 
are represented in the series;, in the latter they are 
mainly split along joint-planes. The mode of occur- 
rence shows that the pebbles were acted on by sand- 
blast after the deposition of the Glacial beds on which' 
they Iny, and in this respect they agree with similar 
pebbles found in North Germany • and in North 
America. It is suggested that the splitting is due to 
frost action,, and that it is somewhat earlier than the 
wind-erosion.— *1116 late E, Hsikyard (paper edited and 
reviii^ by E.VHeron-Allen and Earland) : The fossil 
Foifaihinifera" of , the Blue Marl, Cdte det Basques, 
BWi^tz. The Blue Marl of Biarritz forms a , cliff 
stretching for nearly thi:ee-^arters of a ipUe N.N.E. 
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to S.S.W., and attains a height of about 135 ft. 
The height is maintained for about two-thirds of its 
length and dies away at the valley of Cliabi. The 
paper contains an account of the genera and species 
of Foraminifera found by Mr. Halkyard in this blue 
marl, and is illustrated by eight plates of figures. 

Dublin. 

Royal Dublin Society, January 22.— Dr. G. H. Pethy- 
bridge in the chair. — Dr. A. G. G. Leonard and P. 
Whelan : The quantitative spectra of lithium, rubidium, 
caesium, and gold. The utility of spectrum analysis 
has been greatly enhanced by a knowledge of the per- 
sistehcy of the spectrum lines in the spark spectra of 
dilute solutions of the metals. The present paper is a 
continuation of the quantitative study of these spectra, 
and includes the results obtained for the metals lithium, 
rubidium, caesium, and gold. — Capt. E. G. Fenton ; 
Studies in the physiography and glacial geology of 
southern Patagonia. This paper, which is the result of 
several years of personal observation on the pampas 
from the coast region at the mouth of the Gallegos 
River to the Andes, describes the way in which the 
generally level country has been cut into by the streams, 
and the formation of successive terraces by repeated 
flooding and erosion. The distribution of large ice- 
borne boulders enables the limits of a large ice-sheet of 
Glacial times to be determined, and the author shows 
that there were at least two epochs of ice-extension 
from the Andes. An epoch of dry south-westerly winds 
gave rise to a remarkable series gf sand-cut grooves 
in the lava-blocks and lava-surfaces of the plateaus. 
The bajos, which are sipoon-shaped excavations in the 
pampas, with a steep cliff at their heads, are attributed 
to waterfall action during the melting of the margin 
of the ice-sheet. The succession of events is pointed 
out, and the corresponding climatic changes are dis- 
cussed. 

Paris. 

Academy of Sciences, January 14. — M. Paul Painlev<S 
in the chair. — E. Arits : The co-volumes considered as 
functions of the temperature in the Clausius equation 
of state. — Cr. Julia ; The repetition of rational frac- 
tions. — M. d’Oeagne : Skew surfaces circumscribed to 
a given surface along a given curve. — R. Soreau : The 
origin and the meaning of the word “abaque.” — MM. 
Lnbrano and Maitre ; The determination, of the latitude 
of the Observatory of Marseilles by observations made 
with the prism astrolabe. The mean of the determina- 
tions, reduced to the latitude of the meridian circle, is 
43° 18' 16-35*, ® value identical within o-oi* with the 
mean figure' obtained with the meridian circle. — A. 
Colson : The cause of the anomalies presented by* the 
dissociation of amylene bromohydrate, and its conse- 
sequences. The reaction between amylene and hydro- 
bromic Ircid at 184® C. was found by Lemoine not to 
obey the law of mass action, and this has^ been con- 
firmed by the, author. It is shown that this anomaly 
is flue to the partial change of the bromopehtane 
originally formed into an isomer. — P. Chevonard ; An 
anomaly in the elasticity of carbon steel correlative to 
the reversible transformation of cementite. The ela'stic 
anomaly of steel, due to transformation of thd 
cementite, is proportional to the percentage of carbon.; 
— E. Ldger : The action of hydrobromlc acid upon 
cinchonine ^nd its isomers : cihchoniline, cinchpnlgine, 
and apocinchonme. Hydrobromic acid produces pheho-^ 
mena of isomerisation with, these alkaloids.— K- 
Lopsz*Neyra : A new Gyrnea of the partridge. ■ The 
name Cyrnea s^urd^ii is proposed for Ae ^hew spebies, 
and a detail^ compariwn is made of it . and, Cymea 
etttyceredf-r-^', Vaney and A- AllsaiailfcBiarUiB ; Contrk 
bution to tlie study of the larva of Hi^spongia e(quira 
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from the coasts of Tunis. — F. Dlinert, A. Gnlllard, and 
Mme. A. Leguen : The search for the Eberth bacillus 
and the B-paratyphoid bacillus in waters. A detailed 
,^account of the modified method now in use, the first 
medium being a broth containing malachite-green. The 
two bacilli above-named can be detected by this method 

I in 50 c.c. of Seine water taken at Paris. — P. Massen ; 

• Abnormal epidermisation after bathing with hypo- 
chlorites. A warning as to possible dangers attending 
the prolonged use of hypochlorites for disinfecting 
wounds. Epidermal lesions sometimes appear which 
are characteristic of pre-canccrous States, and which 
it is necessary to excise. 

Sydney. 

Royal Society of New South Wales, December 5, 
1917. — R. T. Baker ; The occurrence of crystals 
in some .Australian woods. Crystals of calcium 
oxalate were found to be of rather frequent 
occurrence amongst some microscopical sections 
of Australian timbers when being examined for 
anatomical data. Timbers of twenty-two natural orders 
were examined, and of these crystals were found in 
fourteen, being the first record of such in Australian 
timbers. The crystals' were simple, being found in 
both the wood and ray parenchyma, a single one in. 
each cell, with one exception. — ^J.H. Malden ; Notes on 
Eucalyptus (with a description of a new species). No. 5. 
The paper consists of supplementary notes on a num- 
ber of species, many of them Western .Australian. 
Most of the species are somewhat rare, and their life- 
history and morphology but little known. The pro- 
posed new species is a remarkable form which throws 
light on the affinities of Eucalyptus erythronema . — ■ 
Prof. J. Read and Miss M. M. WUIIams : .A novel appli- 
cation of bromine water in synthetic organic chemistry. 
The method bears directly upon several processes of 
technical importance, including the manufacture of 
novocaine (a well-known synthetic substitute for- the 
natural drug cocaine) and other substances of physio- 
logical interest ; it may also be applied in preparing 
phenyl acetaldehyde, a hyacinth perfume ; and it is or 
interest in connection with the chemistry of the Aus- 
tralian natural essential oils. 

Llnnean Society of New South Wales, Septem- 
ber 26, 1917. — Dr. H. G. Chapman, president, 
in, the chair.— R. J. Tillyard : Some dragon- 

flies from Australia and Tasmani.a.— A. A. Haaifl- , 
ton ; Notes on the genus Lepidium. — ^W. 

Blakeley ; A new species of Acacia. — R. Etheridge and 
J. Mitchell : The Silurian trilobites of New South 
Wales, with references to those of other parts of Aus- 
tralia. Part vi. : The Calymeneid®, Cheiruridse, 
Harpeid®, Bronteid®, with ah appendix. 

October 31, 1917.— Dr. H. G. Chapman in the chairs 
— tF. .H. Taylor ; Australian Tabanid®, part iii. — R. J. 
Tillyard : Odonata, Planipennia, and Tnchoptera from 
Lord Howe and Norfolk Islands. — E. Cheel .;^ Notes on 
the common nightshade (Soionwm nt^um, Linn.) and 
some closelv related forms or specier^l^hich have been 
copfused with it. — A. M. Lea : Descriptions of new 
species of Australian Coleoptera, part xiii. 

November 28, iqiy.-^Dr. H. G. Chapman in the 
chair.— R. J. Tillyard: The morphology of the caudal 
gills of the larv® of Zvgppterid dragonflies. Parts 
iii .-iv. (Ontogeny arid Phytogeny).— G. I. Ptayfalt: 
Rhizopods of Sydney and Lismore.— R. J. Tillyard : 
Mesozoic insects of ’Queensland. No. 2 : The fossil 
dragorifiy Aeschnidopsls (A&schna) flindernensis, Wood- 
ward, from the Rolling Downs (Cretaceous) series.— 
R: T, Tfllyard : Pennian and Triassic iriaects from New 
South Wales in the collection Of Mr. Jf. Mitchell. — Miss 
V. A; Irwia-SBittli : The Chatosomatid®, with descrip- 
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tions of a new geaus and four new i^ecies from the 
coast of New South Wales. — H. J. Carter: Some new 
Heteromera and a new Stigmodera (Coleoptera) from 
tropical Australia.— :Prof, W,. N. Benson : The geology 
and petrology of the Great Serpentine Belt of New 
South Wales. Appendix to part vi.^Dr. H. jS. H. 
Wardlaw : 'f he variability of cows* milk. Samples of 
afternoon milk from 109 healthy cows kept under 
similar conditions, but of various ages, breeds, and 
stages of lactation, were examined. Certain physical 
properties, the composition, and quantities secreted in 
eight hours were determined. The variabilities of the 
results fall into four distinct groups. The percentages 
of results lying within five of the mean, and the per- 
centage-deviation from the mean within which prac- 
tically all the results lay, were:— (i) Freezing point 
and density, 100, 5 ; (2) electrical conductivity and con- 
centratit)n of soluble matter (chiefly lactose), 50, 25 ; 
(3) concentration of matter not in solution (chiefly fat 
and protein), 20, ^o; (4) quantities secreted in eight 
hours, 10, 100. Only three samples contained less than 
3’2 per cent, of fat, while more than 40 per cent, of 
the samples contained less than • 8-5 per cent, of 
solids not fat. — Miss E. C. Pinkerton : The composition 
of expired alveolar air. Estimations of the percentage 
of oxygen and carbon dioxide in the successive portions 
of air rapidly expelled from the lungs show that the 
concentration ot carbon dioxide diminishes by not more 
than 0*22 per cent, in the final 600 c.c. respired, and 
that the concentration of oxygen increases by not more 
than 0'36 per cent, in the same portion of the breath. The 
change in concentration is independent of the depth of 
respiration, but depends on the speed with which the 
air is expired; the more slowly the air is breatherl out 
the greater the change in concentration of the gases of 
the final portion. The results obtained lead to the 
inference that the alveolar air in the pulmonary atria, 
at the end of an expiration, contains a lower concentra- 
tion of oxygen and a higher concentration of carbon 
dioxide than the air last expelled from the mouth in 
the rapid expiration. . ■ 
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JAFE AND WORK OF JAMES GEiKlE. 


James Geikie: The Man and the Geologist. By 
Dr. M. I. Newbig^in and Dr. J. S. Flett. Pp. 
xi + 227. (Edinburgh : Oliver and Boyd ; Lon- 
don : Gurney and Jackson, 1917.) Price ys. 6 d. 
net. 

T he life of James Geikie deserved to be 
written, for he was not only a good geo- 
logist with marked literary gifts, but also had 
an innate love of travel. Nature, and the humor- 
ous, with the art of making friends. The task 
has been well done, the biographical part by 
Dr.- Marion Newbigin, the strictly geological by 
Dr. J. S. Flett. The book avoids the error, so 
common in biographies, of needless prolixity; it 
contains well-selected specimens of Geikie *s letters 
and writings, grave and gay, with three good 
likencsse's and an amusing sketch, and abstains 
from commonplace padding. 

Born at Edinburgh in 1839, James Geikie 
(Murdoch, his second Christian name, was early 
discarded), after its High School and a short period 
of uncongenial employment, obtained, in 1861, an 
appointment to the Geological Survey. On that 
he worked for twenty years, rising to be District 
Surveyor, then gave it up reluctantly to become 
Murchisonian Professor in the University of 
Edinburgh. One of his earliest duties in the 
former capacity was to map the drifts of Fifeshire 
and the Lothians, which attracted him to the 
problem of their origin and moulded his future 
studies. Then he went on to the solid geology of 
Ayrshire, the Lanark coalfield, the Cheviots, and 
other districts of southern Scotland. As professor 
he discharged the duties of his chair zealously 
until the early summer of 1914, and on March i 
of the following year died suddenly from heart 
failure. As a worker, whether in the field, the 
class-room, or the study, he was indefatigable; 
in -fact, he evidently overtasked even his vigorous 
constitution, often' suffering in his later years from 
more than one form of nervous exhaustion, and 
probably somewhat .shortened his span of life. 
Notwithstanding his numerous ties, professional 
and social-^for he was a devoted husband, father, 
and friend — he was able to see more than a little 
of othef lands, visiting Iceland, the Fardes, and 
Norway, France, Germany, Switzerland, and 
Italy, with Egypt, the Canaries, Canada, and the 
United States, always keenly observant and 
gathering notes for use in the lecture-room and 
his numerous contribution.s to scientific literature. 

The most outstanding of his works are “ The 
Great Ice Age ' ' and “ Prehistoric Europe. ” Of 
them and 6f the author’s position in the Gladal 
controversy Dr. Flett writes clearly, concisely, 
and’ apparently as if he thought his dient tq have 
gdned his cause*: Be this as it the 

pre/sent writer unfortunately diffets'Tp^kime im- 
I^rtnnt respects froni the late prof e^iior’s inter- 
jpretation of Nature’s hieroglyphs of the'Ice age, 
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scarcely less than from his inferences about meta- 
morphism in Ayrshire — all students will gladly 
acknowledge the value of the above-name<| bookk 
The third edition of “ The Great Ice Age ’ ’ (pub- 
lished in 1894) is a veritable mine of information, 
collected from many lands and diverse sources, 
about its deposits and their significance; and the 
other volume — “Prehistoric Europe” — discusses 
in addition the advent of man, which, according 
to its author, was anterior to the Glacial Epoch. 

But even antagonists who think that he was 
a little too prone to put his trust in Continental 
prophets of the Ice age (when they were favour- 
able to his views), and to ignore rather than to' 
refute the criticisms of opponents, will assign a 
high place to these volumes as works of reference. 
The same may be said of his geological articles 
— and they would themselves make a volume — in 
“Chambers’s Encyclopaedia,” where he successfully 
puts off the advocate to become the judge. In all 
that he published his style was attractive; he 
evidently wrote with facility, sought to make him- 
self intelligible, and never shirked his work. In 
brief, he was a many-sided, very able, and most 
genial man, who had the power of winning the 
regard of his students, and whose loss was re- 
gretted by everyone who had been his workfellow, 
his friend, or even his antagonist. 

T. G. Bonney. 


THE COMPLETE DAIRY FARMER. 

Dairy Cattle Feeding and Management. By Dr. 

C. W. Larson and Prof. F. S. Putney. Pp. 

XX + 471. (New York: John Wiley and Sons, 

Inc. ; London : Chapman and Hall, Ltd., 1917.) 

Price ii.v. 6 d, net. 

j ’ HE ancient art of agriculture has always been 
invested with a halo of romance, through 
which only in times of the severest national stres.s 
has its essentially prosaic character as the great 
industry of food production been clearly discern- 
ible to the popular eye. In the lay imagination the 
idea commonly persists that the art still retains 
essentially its primitive formj amounting to little 
more than a crudely systematic collection of the 
gifts which from year to year a benevolent, though 
not always generous. Providence is pleased to 
bestow jLipon mankind. 

It is lamentable, but inevitable, that in all 
aspects of human activity the advance of know- 
ledge .should tend to overlay the rosy* tints of 
romance^ ,with the more .sombre hues of reality. 
The philosopher-ploughman of yesterday gives 
way to the motor engineer of to-morFow ; the milk- 
ing machine dispels the last vestige of romance 
fiom the art of the dairymaid. 

In the days before the Industrial Revolution the 
production of milk was largely incidental to the 
production of crops ahd meat, arid the needs of the 
community could be satisfied without recourse to 
even such’ simole intensive methods of milk pro- 
duction as Could then have been emtployed. With 
the steady divorce of the food consumer f tom food 
production, and the increasing dependence of civi-. 
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liseci peoples upon cow’s milk for the feeding* of 
infants, the need for the development of milk sup- 
plies and for the organisation of distribution has 
steadily grown until at the present time the pro- 
duction of milk has been developed by the leaders 
of the industry into the most highly organised* and 
efficient branch of agriculture in the more densely 
populated regions of the civilised world. 

Before the development of modern science the 
business of milk production was necessarily run on 
simple lines. Alternative feeding-stuffs were few 
in number, and the significance of chemical com- 
position was unknown. With the development of 
chemistry and physiology, and the consequent 
elucidation of the fundamental principles of nutri- 
tion, a more elaborate adjustment of rations to 
milk output became possible, and was further 
facilitated by the increased range of feeding mate- 
rials which the concurrent expansion of commerce 
and industry placed at the disposal of the farmer. 
The discovery of micro-organisms and of their 
relation to public health has exercised, and must 
continue to exercise more and more, a potent influ- 
ence upon the methods of milk production and 
distribution. A knowledge of the principles 
underlying improvement of livestock by breeding 
has also become an essential item in the intellec- 
tual equipment of the modern dairy-farmer, and 
acquires additional importance with the develop- 
ment of the infant science of genetics. The fur- 
ther complexities introduced by the modern de- 
velopments of transport and marketing facilities 
are obvious. 

It is thus patent that the technical education of 
the dairy-farming expert of to-day cannot be com- 
pressed into any narrow curriculum, and demands 
for its efficient assimilation a level of intellect and 
capacity which is scarcely associated as yet in the 
public mind with the farming industry. The pro- 
vision of the necessary educational guidance is a 
formidable task that has nowhere been faced with 
more courage and success than in America. From 
their inception the American agricultural colleges 
and exp>eriment stations in dairying areas have 
placed great emphasis upon the importance of 
scientific method in dairy-farming, and the litera- 
ture of the subject bears witness to the persistent 
effort which has steadily brought American work 
into the very foremost position in this branch of 
applied science. 

As in so many other branches of technology and 
science, British readers in the pa.st have been 
accustomed to draw largely upon German litera- 
ture, but in this particular field the German has 
been surpassed, and no country now possesses a 
dairying literature equal in volume and general 
level of quality to that which America has pro- 
duced. The work of Dr. Larson and Prof. Putney 
is an excellent example of the best type of modern 
American text-book, and is primarily designed to 
secure the closest co-ordination between class- 
work and private study. The material is ar- 
ranged in twenty-nine lectures, which ;:covcr the 
whole field of feeding, , breeding, management, 
hygiene/ housing, cost accountit^, an4, distribu- 
.tibn. A commendable feature ts the outline of a 
course of practical work which is given In the ap- 
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pendix. It is obvious that an exhaustive treat- 
ment of the subject is impossible within the com- 
pass of one volume of this size, and some sections 
bear evidence of compression beyond what the 
student may reasonably expect to find. On the 
whole, however, the compression has been judi- 
ciously effected, without omission of essential in- 
formation or of adequate illustrative matter from 
experimental records. The work may be warmly 
commended to the dairy student and teacher as 
being perhaps the most comprehensive class-book 
or. the subject. C. C. 


PHILOSOPHICAL IDEALISM AND NA TURAL 

SCIENCE. 

The Idea of God in the Light of Recent Philo- 
sophy. The Gifford Lectures delivered in the 
University of Aberdeen in the Years 1912 and 
1913. By Prof. A. Seth Pringle-Pattison. Pp. 
xvi + 423. (Oxford : At the Clarendon Press, 
1917.) Price 125 . 6 d. net. 

I N his recently published Gifford Lectures, Prof. 

Pringle-Pattison, starting from Hume’s “Dia- 
logues concerning Natural Religion,” passes in 
review the reasoning of successive philosophical 
writers up to the present time on the nature of 
ultimate reality. His personal point of view is 
that of the idealism so strongly represented in 
recent British philosophy, including his own 
former works; but in the course of very acute 
and yet thoroughly sympathetic criticisms of other 
writers, and particularly his fellow-idealists, he 
has now carried philosophical idealism a consider- 
able step forward, and brought it into more liv- 
ing touch with natural science and other develop- 
ments of human thought and action. A clear and 
very graceful literary style adds largely to the 
value of what is unmistakably a great philosophi- 
cal book. 

To many men of science it will perhaps come as 
something of a shock to find that the world of 
apparent ‘ ‘ objective ’ ’ physical reality is treated 
by philosophers as only the one-sided or subjective 
appearance of a deeper realify. Prof. Pringle- 
Pattison traces the steps by which philosophical 
thought has developed in the direction of showing 
that the real world is a world of what he con- 
stantly refers to as “ intrinsic values.” “Ideal- 
ism,” as he puts it, “ takes its stand on the essen- 
tial truth of our judgments of value, and the im- 
possibility of explaining the higher from the lower. 
Beauty and goodness are not born of the dash of 
atoms; they are effluences 'of something more per- 
fect and more divine. ’ ’ A distinctive key-note of 
the book is his treatment of imperfection and 
suffering as organic to the development and very 
existence of these intrinsic values. The hedonistic 
test of perfection is examined and rejected. 

Perhaps the designation “idealism” is some- 
what misleading. What it mainly indicates' ts a 
direct h.i|i(lprical descent from Berkeley, Hume, 
and the i^^at German idealists of a century ago. 
jPhilosophy js only the endeavour to describe 
reality ; and the result .of this endeavour, as set 
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forth in the book before us, is that the conceptions 
of the sciences are in themselves no more than 
inadequate ideal constructions of what can only 
be described finally as spiritual reality. 

In a short notice it is impossible to give any 
detailed account of the whole book, but some re- 
ference may be made to the fourth chapter, en- 
titled “The Liberating Influence of Biology.” 
The author is in full agreement with those biolo- 
gists who now claim that biology must be regarded 
as a science with a distinctive working hypothe- 
sis which separates it from the physical sciences. 
The basis of this claim is simply that it is not 
possible to describe and interpret the distinctive 
facts of biology in terms of the working hypothe- 
sis of physics and chemistry : the conception of 
life itself must be employed as a fundamental 
working hypothesis. In referring to this claim he 
is careful to dissociate himself from what is ordin- 
arily understood as vitalism, and to show that the 
claim goes much farther than that of the vitalists, 
who occupy what seems to him an untenable posi- 
tion. While he agrees, for instance, with 
Driesch’s criticisms of the mechanistic account of 
life, he points to radical weakness in Driesch’s 
own vitalistic position. The “liberating” in- 
fluence of biology results from the fact that the 
new biology treats as mere working hypotheses of 
limited application what had come to be regarded 
as absolute truths established by physical and 
chemical investigation. He points out that a simi- 
lar liberating influence has resulted from recent 
discoveries as to the nature of atoms. There is 
thus no reason now for concluding that in ulti- 
mate analysis the phenomena of Nature, including 
human activity, must be reducible to an interplay 
of material particles, in accordance with the meta- 
physical theory which he designates as “natural- 
ism.” The way is left open to Interpretations 
on a higher plane, and each of the sciences is left 
free to use its own special working hypotheses. 

Perhaps most scientific readers will be inclined to 
think that the author under-estimates the strength 
of the position of what he calls the “old guard ” 
of mechanistic biologists ; but, however this may 
be, his treatment of the whole subject, and refer- 
ences to Darwin, Huxley, Bergson, Driesch, and 
other writers, will be found to be of much interest. 

The book may be recommended confidently to 
all those who wish to understand modern philoso- 
phical idealism and the grounds for its uncom- 
promising rejection of “naturalism.” 

J. S. H. 


OVR BOOKSHELF. 

Highways and Byways in Wiltshire. By E. 
Hutton. With illustrations by Nellie Erichsen. 
Pp. xvii+463. (London: Macmillan and Co., 
Ltd., 1917.) Price6s.net. 

This book, with its charming illustrations from 
pen-drawings, is more rtearly a guide to the 
ecclesiastical and monastic architecture of the 
Middle Ages in Wiltshire than any other yet pub- 
lished. It is not, it is true, in the form of a guide- 
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book, but is arranged more or less as a description 
of a series of walks, taken by the author from 
different centres, beginning with Salisbury and 
South Wiltshire, which is treated of far more fully 
than the northern portion of the county. 

The author has, indeed, an eye for natural 
scenery and dwells thereon at length on occasions ; 
but his real interest lies in medieval architecture 
and in Church life previous to the Reformation, 
which for him is the end of all things good in Wilt- 
shire or in England. As for Puritans, Protestants, 
Anglicans, they are, with scanty exceptions, 
anathema to him. George Herbert, Richard 
Hooker, and the “ White King ” .are, it is true, 
amongst the exceptions, but for everybody even 
remotely connected with the destruction of the 
monasteries, for* Seymours, and Thynnes, and 
Hungerfords, and especially Bayntons, he can find 
no words to fit their baseness. The only greater 
criminals are the modern restorers of churches. 
Of the restored statues in the West Front of Salis- 
bury Cathedral he remarks : “ Is it not monstrous 
that ignorance and imbecility should be allowed 
to disport themselves on such a work as' this? 
Yet, for all his violent preferences, he writes well 
and very readably, and for those whose interests 
lie in the same direction as his own there is a vast 
deal of architectural information, very largely 
taken, as he acknowledges, froni the pages of the 
Wiltshire Archaeological Magazine. -But it is a 
pity that the proofs were not more carefully read 
by the author. There are many misspellings and 
misprints, some of which make nonsense of the 
passages in which they occur. The index is good. 

7'he Vegetable Garden. By Ed. J. S. Lay. (The 

Pupils’ Class-book Series.) Pp. i44* (Lon- 
don: Macmillan and Co., Ltd., 1917-) P«cc 

IS. 6d. 

Elementary education is indebted to Mr. Lay for 
a number of school books on various subjects in- 
tended to train children to do more and think more 
for themselves. Were school gardening made a 
subject of scientific study as well as of manual 
instruction, it would teach children to think as 
well as to work. Unfortunately, this is not always 
the case, and, even in the counties where niost is 
done to encourage observation and experiment, 
many gardening teachers find it difficult to get 
away from rule of thumb. If only to help such, 
Mr. Lay’s book is to be welcomed. Intended for 
class reading to accompany outdoor work, it not 
only describes the operations, crops, insect pests, 
etc., of the garden, but also puts, in an interesting 
way, the problems that have to be faced, and leads 
the children to make simple experiments through 
the results Of which many of the problems can be 
tackled intelligently. As a class reader it is the 
most useful gardening book that has yet appeared . 
in this cppntry, and its use should greatly enhance 
the valu#of school gardening as a means of real 
education. It comes at an opportune time, for in 
connection with the food production campaign 
school gardens are being multipliedi so that a host 
of new teachers will be grateful for its guidance. 
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LETTERS TO THE EDITOR. . 

[The Editor does not hqld himself responsible fot 
opinions expressed by his correspondents. Neiiker 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 

Flights of Rooks and Starlings. 

I MAY be writing of what is so commonly known to 
naturalists as to be unworthy of record; the facts, 
however, are new to me. On a fine, still, day last Sep- 
tember 1 observed a large flight of rooks attended, as 
Gilbert White notes, by starlings. As they passed 
across the sky both rooks and starlings mounted 
higher and higher until they were lost to sight 
in the distance. Whatever may have been the 
occasion of the concourse, it was a subject of much 
interest to rooks in general, for solitary birds hurried 
by, cawing loudly, to join the main body. These be- 
lated individuals mounted in fairly regular spirals. 

About a fortnight later 1 had the good fortune to 
be able to follow with powerful glasses a similar flight, 
but of rooks unaccompanied by starlings. As before, 
the mean movement in the still air was a steady 
oblique ascent, and the general impression that of a 
crowd of birds the individual movements of which were 
confused- and irregular. This impression of confused 
flight was, however, probably wrong, for the few indi- 
vidual birds I was able to follow were undoubtedly 
rising in fairly regular spirals. 

The surprising and, to me, novel character of the 
flight did not appear until the birds had risen to a 
height beyond the limits of unaided vision. The move- 
ments of individual birds then changed from the even 
sweep of the spiral to what can only be called trick 
flying. The wildest antics w-ere indulged in, the com- 
monest being a dive with closed wings, the bird some- 
times rolling over and over. I could not fit the char- 
acter of the movement to the hypothesis that the birds 
were darting after insects on the wing. 

The two facts new to me were the height attained 
and the fact that a bird of such sedate manners as 
the rook should on occasion condescend to do “ stunts.”' 

W. B. Hardy. 

The .Athenaeum Club, Pall Mall, 

February 4. 


National Union of SciontHio Workers. 

There is appearing in your advertising columns an 
announcement relating to this Union ; will you allow 
me space to explain its objects very briefly, but rather 
more fully than is possible in an advertisement? 

There is a general agreement that it is imperative for 
the best interests of science that those who pursue it 
should possess greater political and industrial influence. 
The founders of our Union believe that they can attain 
that influence only by adopting the form of organisa- 
tion which has proved effective in experience. That 
organisation involves the formation of a Union includ- 
ing, so far as possible, every professional scientific 
worker, and governed in a completely ” democratic ” 
fashion. It is such a Union that we are trying to 
form. 

In the pamphlet for which everyone is urged to write 
further details of our aims and methods of attaining 
them are suggested. But we feel that no self^ppdijited 
body can possibly legislate permanently fp^jjit Union 
designed to embrace the whole world of scie^K. Our 
immediate endeavours, therefore, are to set up a pfe- 
Tiininary organisation which will lead to the Summon- 
ing *of a thoroughly representative . general meeting 
having the aUmoi^ty necessary to set the Union 
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on a permanent basis. The pamphlet is mainly 
devoted to an account of this organisation. Until it 
has done its work the constitution and policy of the 
Union will remain unsettled; we would urge accord- 
ingly that any divergence, except on the fundamental 
principle, from the views of the founders is ''an argu- 
ment for, rather than against, taking part in the pre- 
liminary work. 

One last point. We are often asked what is our 
attitude towards other societies, existing or proposed. 
Our answer is that, since none of them are both all- 
inclusive and democratically governed, none, according 
to our view, can do our work. But, of course, we 
recognise that there are other ways of advancing the 
cause of science which are being followed effectively 
by other bodies. We recognise further that our rela- 
tions to these other bodies will need careful considera- 
tion and regulation; but to discuss exactly what the 
relations must be would be to exceed the space I can 
ask you to put at my disposal. 

Norman R. Campbell 
(General Secretary N.U.S.W.). 

North Lodge, Queen’s Road, Teddington. 


THE GREEN LEAF: ITS SCIENTIFIC AND 
ECONOMIC EXPLOITATION. 

T hroughout the unnumbered ages which 
have witnessed the rise and fall of successive 
civilisations upon this planet, the one thing that 
has stood between mankind and extinction by 
lack of food has been the activity of the chloro- 
plast of the green leaf. Perhaps, before equal 
time has again rolled over the world, the synthetic 
production of food may have been achieved, and 
man in all his intellectual glory may claim equality 
with the lilies of the field. Until then the fixation 
of organic carbon by “photosynthesis” in green 
cells must, by us, be regarded as the basal 
chemical happening of our planet. Thousands 
of years of empiric agriculture have enabled man 
to exploit this aspect of vegetation with remark- 
able success, but the problem of carbon assimila- 
tion found its way into the laboratory only at the 
end of the eighteenth century by the genius of 
Priestley, and its broad aspects were first formu-* 
lated by the wisdom of De Saussure in 1812. 

We may consider in this article what progress 
has been made with this matter, as a problem of 
pure and applied science, in the century that has 
elapsed since then. The recent appearance of a 
summary review of our knowledge of the subject 
by I. Jorgensen and W. Stiles^ gives a good 
foundation for such consideration. 

Investigators have not been idle. The biblio- 
graphy contains 250 entries, but these are not a tenth 
of the papers published, for our authors’ intention is 
to ignore historical development and give only a 
critical account of those researches which mark 
the present advance line of knowledge on the ixiahy 
separate, but converging, roads by which this 
well-defended secret of Nature has been attacked. 
The authors are as severely critical as the com- 
missioners on a military campaign. They have 
carefully ti^tight oyer the aspects of the subject 

1 **C*i%on AdSmUstion : A Review df Recent Work on the Piommte of 
the Green Xienf end the PioceMee connected whh TbeOn.'* By Insv*ir 
J^tgemen and Walter Stiles. Beprint, No. ta Pp. 180. 

(London : Wcaley end Son, 1917.) Price 4#. 
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as one connected whole, and are impatient of the 
many individual attacks which have wasted half 
their effort by failure to keep .contact with flanking 
movements by workers coming from other direc- 
tions, who should be regarded as allies, but are 
often treated as rivals. This report ought to have 
a valuable effect in unifying research activity. No 
similar presentation of the subject has appeared 
before in any language.' 

A century of laboratory attack has driven 
several salients forward, of which perhaps three 
stand out conspicuously. We may briefly consider 
how far each has progressed, as reported in this 
pamphlet, and what may be expected of the future. 
These advances concern (i) the pigments of the 
leaf (chap.\ ii.); (2) the products of carbon 

assimilation formed in the leaf (chap, v.); and 
(3) the influence of external factors on the rate of 
carbon assimilation (chap. iv.). 

In chap. vii. will be found set out those specula- 
tions that have any significance as theories of the 
assimilation process. During the process that 
takes place in the illuminated green cell, whereby 
carbon dioxide disappears and sugar appears, i.t 
is clear that, somehow or other, reduction and 
“ synthesis ’ ’ must take place ; but even now it is 
quite unclear to what system of reactions this 
result is to be attributed. Many hypotheses have 
been put forward, and Baeyer’s “formaldehyde 
theory *’ has been almost canonised as an eternal 
verity, yet there is really no good evidence for it. 
Its perennial attraction no doubt is due to its 
aesthetic simplicity. It appears now that the re- 
action must be much more complex (unless, as is 
possible, we are entirely on the wrong tack), and 
this is our excuse for the slowness of progress. 
A knowledge of the reacting system at work would 
be equivalent to storming the citadel of the whole 
defence, but so far no one has advanced a satis- 
factory hypothesis that can be put to the proof of 
experiment. We have still to advance by slow 
hanimering tactics from various directions. 

TTie advance that has been made in elucidating 
the nature of the pigments of the green leaf under 
the guidance of Prof. Willstfitter really amounts 
to a shock attack, so continuous and rapidly 
widening has been the progress. 

In 1864 Sir George Stokes stated that he had 
proved that the green matter of leaves consisted 
of two green and two yellow pigments, though 
he never ^ published his evidence; In the last 
decade |:his conclusion has been finally established 
by the monumental research of Prof. Willstatter 
and his colleagues. Before Prof. Willstatter there 
was no clue tp the real chemical nature of these two 
green pigments, and it could be hoped that when 
tiieir chemistry was known the process of reduc- 
tion of carbon dioxide would be elucidated. 

The curious nature Of the green and yellow 
pigments is now made quite clear; the .^^ens 
are esters of a bi|: alcd^ol molecule, phyf^ and 
a tricarboxylic ,at«d based on a nucleus of four 
pyrrole rings. Magnesiurri- is also, an essential 
cemstituent, not elecfxOlytically dissociable j but 
believed to be directly united with the nitrog^bn. 
The difference between the /^o g:reeq pigments. ' 
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I is simply this, that “chlorophyll b ** contains one 
atom more of oxygen (and two less of hydrogen) 
! than “chlorophyll a.” In complete contrast to 
I this complexity is the simplicity of the yellow pig- 
ments ; “ carotin ” is an unsaturated hydrocarbon, 
j' and “ xanthophyll ” an additive oxidation deriva- 
I tive of it. Both the yellows, when isolated from 
i the cell, spontaneously absorb oxygen in abun- 
\ dance. It is easy to assume that these differences 
j of oxygen-potential occurring within both the 
green and the yellow pairs are significant for the 
reduction of carbon dioxide ; but there is no 
evidence on this point at present. 

A second line of attack into which much work 
has been put is the determination of the nature 
and amount of the carbon -containing substances 
which arise in the leaf as CO2 disappears. Is the 
COa quantitatively reduced to its theoretical yield 
of carbohydrates, or do other substances arise in 
“ multiple photosynthesis ’ ’ ? The measurement 
of the COa intake by the green leaf is not difficult, 
but difficulties attend the correction of this ap- 
parent photosynthesis for the amount of COa 
simultaneously produced in the body of the leaf 
by respiration — an amount which is large at high 
temperatures, but must be known and added In 
for exact statements of photosynthesis. At the 
other end of the reaction the determination of the 
carbohydrates produced continues to present con- 
siderable difficulties, so that no one has yet man- 
aged to measure in one experiment both the 
initial COa used up and the final carbohydrates 
produced whereby we might judge of their equi- 
valence. Much discussion has taken place on the 
question of what is the first sugar to appear in 
photosynthesis, though this is largely a strife of 
ideas rather than of facts. 

The identification and accurate determination of 
individual sugars and polysaccharides in a mixture 
of such bodies form a special field of analytical 
work the difficulties of which haVe been much 
lightened by recent English researches, set out in 
chap. v. ; but these have not been fully overcome 
yet. Further, these carbohydrates have all to be 
extracted from the leaf unaltered by the enzymes 
that lie in wait for them in the cell, and finally 
npt one determination, but two differential deter- 
minations are required to establish changes due 
to photosynthesis; one, at the beginning of the 
experiment, being on some other area of leaf 
that can be held to furnish a strictly comparable 
control. Progress in this important line of work 
waits upon absolutely trustworthy methods of ex- 
traction and analysis of carbohydrates. 

The^ third significant advance that has been 
made is that towards an understanding of the in- 
fluence and mode of interaction of the many ex- 
ternal and internal factors that can influence the' 
rate of photosynthesis. The control or measure- 
ment of the external factors of illumination (sun- 
shine py^jp rtificial light), temperature, and CO, 
supplj^pwiire elaborate apparatus and consider- 
able ph^ical experience in the fields eff radio- 
teetry, photometry, scientific illumination, 
thermo*eIectric measurement of leaf temperature, 
etc. Of internal factors the amount of chloro- 
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phyll and the degree of openness of the stomata 
are sometimes significant. 

When the magnitudes of the three external 
factors are known or controlled, there arises the 
important question of the nature qf their inter- 
action when the magnitudes of them vary inde- 
pendently — a problem which has been elucidated 
largely by English investigations. In any possible 
combination of these factors, the rate of photo- 
synthesis at any moment is not an expression of 
their combined magnitude, but only of the magni- 
tude of a particular one of them acting as a 
“limiting factor” to the rate of functional 
activity. Which of the factors happens to be the 
liniiting factor in any combination of them can be 
determined experimentally by application of the 
principle that increase of the magnitude of the 
limiting factor, and of this factor only, can in- 
crease the rate of photosynthesis. 

With high rates of photosynthesis, yet a new 
factor has to be brought into account, as internal 
causes produce a regular falling olif of the power 
of photosynthesis from moment to moment of 
time. Until the internal causation of this is fully 
explained it may pass by the non-committal name 
of the “time-factor.” 

There is yet another important aspect of our 
attack on the problem of photosynthesis which is 
still in its infancy, and that is the “energetics ” 
of the process, dealt with in chap. vi. of the 
pamphlet. 

The essential human value of the chloroplast 
activity lies, of course, over and above the indis- 
pensable accident that its products are edible, in 
the high energy content of these carbohydrates. 
Therefore, the energetic aspect of the process is 
the fundamental one, and the whole problem 
should be investigated on this basis. This in- 
volves measurement of the energy incident on the 
leaf-surface,^ with determinations of the amount 
transmitted, or reflected, or used in transpiration, 
as compared with the fraction stored up in photo- 
synthesis, which last finds expression in the in- 
creased heat of combustion of unit-area of leaf- 
surface enriched by carbon assimilation. In this 
field of work progress can be made only by elab- 
orate physical apparatus and critical determina- 
tion of physical constants. 

Let us now turn to the economic aspect of 
photosynthesis regarded as a problem of industrial 
oc applied science. In these times, when cereal 
food supply threatens to become a limiting factor 
to the endurance or free existence of nations, the 
question of what science can do to multiply the 
number or heighten the activity of the chloroplasts 
subserving the cause of humanity acquires a 
poignant interest. 

It cannot be said that the physiological study 
of chlorophyll activity has yet .enabled aiiy im- 
provement to be made in the applied ' sd^ce of 
agriculture. The conditions of presenfV^ agri- 
4 culture are too little intensive, tand not yet ^efi 
Mm fo Miake it worth while to attempt to exploit 
;^'^e researches of plant physiologists. Cultivation 
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of new acreage, selection of types, and increase 
of transport facilities are the present solutions 
of the limitation factor of carbohydrate food 
supply. 

The utilisation of researches on the augmenta- 
tion of photosynthesis would be of profound im- 
portance in the imaginary case of a self-contained 
or strictly isolated community of limited acreage, 
a wealthy and intelligent community with a large 
population on a small area of soil for sunshine or 
artificial illumination. Their problem would have 
to be solved on the basis of investigations on the 
factors controlling photosynthesis of the type we 
have already mentioned. 

In such a community the relation between plant 
physiology and agriculture would become some- 
thing like that holding now between human physi- 
ology and medicine. To-day every progress in 
human physiology is eagerly correlated with medi- 
cine, and lavish endowment and encouragement 
arc extended to pure physiological science on 
account of its generally recognised applicability 
to medicine. The outlook of medicine and hygiene 
is, however, individual, and not commercial ; there 
is a desire to save every life and continue the 
activity of every individual, however worthless it 
may be to the community. With agriculture and 
plant communities there is no such outlook, and 
with regard to any application of plant physiology 
it is required that the intensification of the syn- 
thetic activity of the plant aimed at shall pay 
economically. 

We see, then, that it is probable that the main 
cereal crops will for a long time be left to the 
mercy of natural vagaries of light, heat, water, 
and carbon dioxide, but minor activities of inten- 
sive food cultivation are now utilising deliberate 
or unconscious control of one or more of the 
factors of photosynthesis. It becomes, therefore, 
important that there should be carried out 
a comprehensive investigation of the physiology 
and energetics of carbon assimilation dealing with 
the possibilities of intensive photosynthesis under 
all artificial combinations of factorial conditions^. 
From what we have said as to the complexity of 
this matter it is clear that no one or even two 
investigators are likely to have all the special 
chemical, physical, and physiological experience 
required for rapid progress, . so that this would 
have to be an organised combined research, and 
continued over a number of years with good equip- 
ment and liberal endowment. 

In conclusion we may express the opinion that, 
in the eyes of all who know the results of modern 
work on chlorophyll, Germany has acquired last- 
ing credit for her great achievement with this 
difficult and elusive problem. Under the inspira- 
tion of Prof. Willstatter many workers have 
striven for years in the National Research In- 
stitute^ and thousands of pounds have been spent, 

investigation involving tons of 
leaf imterial. Their credit is n<||;thc less for this, 
that the results have not at once proved to be of 
economic importance; one more province of igno- 
rance has been strenuously conquered and an- 
nexed to the empire of knowledge. 



NATURE 


February 14, 1918] 




An equal spirit of organised research and muni- 
iiccnt endowment in this country should enable 
us to raise here, on the basis of existing English 
pioneer work, a similar monument of research 
on the physiology and energetics of carbon 
assimilation. F. F. B. 


THE ADOPTION OF THE METRIC 
SYSTEM. 

\ N account of the position of the subject of the 
adoption of the metric system in this country 
was given in Nature of August 30 last. That 
the question is being very seriously considered by 
the controllers of our larger industries is clearly 
indicated by the two papers on the subject read 
recently before the Institution of Electrical 
Engineers. In the paper, “A Case for the Adop- 
tion of the Metric System (and Decimal Coinage) 
by Great Britain,” by Mr. A. J. Stubbs, the multi- 
plicity of standards — and, worse still, variations 
from these standards — is so clearly shown that 
one is not surprised that the writer should arrive 
at the conclusion that the change must come, and 
that delay but increases the difficulties of the 
change. The final conclusion, Do it noxo,” will 
meet with unqualified approval from those who 
feel that the change is urgently needed. 

Very different is the paper from Mr. Llewelyn 
B. Atkinson on “ The ‘ Pros and Cons ’ of the 
Metric System.” Broadly speaking, it is a paper 
“damning with faint praise.” Starting from the 
three possible systems, namely, (i) the British 
system, (2) the metric system, (3) the C.G.S. or 
absolute system, the writer proceeds to discuss 
the questions of (a) decimalisation, (/;) the actual 
magnitudes involved, and (c) policy. The main 
point made is thatithere is always so much- to be 
said for the other side that everything is question- 
able. The further difficulty of the enormous 
number of readjustments of tolls, rates, dock dues, 
wage lists, etc., which would have to be made, is 
emphasised. 

•If our object were simply to criticise this paper 
rather than most seriously to urge the adoption of 
the metric system in the full light of all the diffi- 
culties actually known to be involved, we should 
simply ask Mr. Atkinson to produce his British 
systdm — say, for the textile industries; and in 
reply to the difficulty raised respecting the re- 
adjustment of tolls, rates, etc., we would suggest 
that the 'sooner the whole of the agricultural and 
commercial worlds of this country receive the 
shaking up that such a change would give them 
the better. But the paper is too good to be thus 
summarily dismissed. 

The question of decimalisation admittedly re- 
solves itself into a careful weighing up of the 
pros and cons. That uniformity, accuracy, vand 
speed make a strong trio in favour of the (Sipraal 
system is, howeA^ beyond question. If pr%T of 
this be required W may be readily obtained from 
those who have worked in both British and Con- 
tinental mills and works. 

The question of the actual magnitudes involved ' 
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is complicated by reference to the varying weights 
of the bushel of wheat, of barley, of oats, etc. 
This is typical of the whole trend of the paper. 
Whatever standards of measurement be adopted, 
the same difficulty will be in evidence. This ap- 
proximates any two systems to one another in 
the sense that it involves them in a common diffi- 
culty — but does it therefore leave them equally 
I useful for world service? If there were a chance 
of either Japan or China adopting any such British 
system as could be speedily designed, there might 
be something in the argument. But is there? 

The question of policy is debated rather from 
the point of view of Britain holding certain markets 
by the imposition and retention of her peculiar 
w'eights and measures — in other words, by the 
methods employed by some of our machinists, who 
purposely adopt their own peculiar standards in 
order that they may absolutely bind to themselves 
any firms once depending upon them for 
machinery. Does not this savour far too much of 
subterfuge? And where subterfuge comes in, in 
the long run efficiency goes out. 

From this point of view international coinage 
and rates of exchange form an interesting study. 
If the time ever comes when the spirit of scientific 
finance, rather than the spirit of “opportunism,” 
dominates industry, then will commerce have 
made possibly the greatest step forward on record. 

In the final paragraph of his paper Mr. Atkinson 
asks for some indication of how the change can 
in practice be effected in the case of the textile 
industries. This change was definitely made and 
the metric system employed in the textile indus- 
tries department of the Bradford Technical Col- 
lege for more than a year. The experiment re- 
vealed the simplicity of the change, and has mate- 
rially influenced the views of the writer of this 
article on the possibilities of the metric system in 
the textile industries. That the cotton section of 
the textile industries will profit least from the 
proposed change is certain, since it already pos- 
sesses many of the advantages conferred by a 
world-wide system ; but surely it will join hands 
with its less fortunate associates in advocating a 
change which to those with long vision seems 
almost likely to be the factor deciding our fate in 
the commercial warfare looming ahead. 

But perhaps the deficiencies of outlook in evi- 
dence in Mr. Atkinson's paper may best be attri- 
buted to an ' apparent lack of appreciation of the 
questions of mentality (or psychology) involved. 
Every mathematical problem solved — be it simple 
or ccmiplex — serves in two ways. Directly, it gives 
the particular answer required ; and indirectly, it 
incorporates itself into the intuitive faculty of the 
thinker. Thus each problem solved will naturally 
tend either t6 strengthen or to weaken the 
intuitive mathematical faculty. A multiplicity of 
standar dg^ w ith many haphazard variations will in- 
evltabl)M|||||pid, through confusion of precept, to 
suppreslTfnd ultimately entirely to eliminate, the 
intuitive mathematical faculty ; whereas scientific 
standardisation will tend to promote that type of 
brain culture which ultimately resolves itself into 
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cumulative efficiency. That our people markedly 
lack this intuitive mathematical faculty is too pain- 
fully in evidence. A gfreat opportunity is opening 
out before us to correct this defect. Are we going 
to make the attempt? Risk there w]ll, of course, 
always be, but in this case the risk of standing 
still seems to be far greater than the risk incident 
upon the compulsory adoption of the metric system. 
^ A. F. B. 


CONTROL OF SEX IN PIGEONS.^ 
'T''HE late Prof. Whitman, of Chicago, was the 
first to show the remarkable suitability of 
wild pigeons for the analysis of the sex-problem. 
He found, for instance, that generic crosses 
(Columba and Turtur), when not permitted to lay 
many eggs, produce mostly or only males; that 
such pairs, when made to lay many eggs (crowded 
reproduction), produce males predominantly from 
their earlier stronger eggs,, and predominantly or 
only females from the later eggs laid under stress 
of overwork ; and that from eggs of pure wild 
species the first egg of the pair or clutch more 
often hatches a male, while the second egg of the 
pair more often produces a female. Dr. Oscar 
Riddle has followed up Prof. Whitman’s work 
with very important results, bearing not only on 
the theory of sex, but also on possible practical 
control. 

It seems certain that there are two kinds of 
eggs in the pigeon’s ovary. The male-producing 
egg of the spring stores less material than the 
female-producing egg of the autumn. The male- 
producing egg of the clutch stores less material 
than does its female-producing fellow. The eggs 
of old females store more material and yield a 
higher percentage of females than do the eggs 
of birds not old. During the season successive 
clutches present higher and higher storage, and 
the eggs of the low-storage period give rise (in 
the generic cross) to males, and those of the high- 
storage period produce females. 

Increase in storage capacity nieans decrease in 
oxidising capacity — a lowered metabolism; and 
the fundamental difference between the female- 
producing ovum and the male-producing ovum is 
a difference in the level of metabolism. Though 
there are a few discrepant results, it may be said 
that femaleness in the e^g is associated with low 
metabolism, lower percentage of water, and a 
higher total of fat and phosphorus, or of phos- 
phatides; and conversely for maleness. The less 
hydrated state of the colloids will favour increased 
storage, while a more hydrated state will favour a 
higher rate of oxidising metabolism. Analysis of 
the blood and constitutional features of adult birds 
gives some indication that the metabolic differences 
of male and female germs persist in the male and 
female adults. A calorimetric determination of 
the energy-value of hundreds of eggs «pOflfirmed 
the reality of what may be called lj||||^^lic 
dimorphism, agreeing with the conclusionl^^ched 
frq;tn studies on the weights of yollts and^on yolk 

> } Tbe Control of the Sex Ratio.*’ By O. Ri 4 dl«« Journ. Washiogtoti 
-Aci^ Sd., vil. (1917), pp. 31^56. 
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analysis, and strikingly consistent with the breed- 
ing data. “We could say, if we wished to make 
merry with our colleagues, the cytologists,, that 
we here get closest to the facts of sex when we 
burn our chromosomes.’’ 

Some of the incidental corroborations of Dr. 
Riddle’s thesis are very interesting. Thus females 
hatched from eggs laid early in the season tend to 
be more masculine in their sex-behaviour than 
their own full sisters hatched later in the season. 
“ Several grades of females can be thus seriated 
according to the season of hatching. ** Again, the 
female hatched from the first egg of a clutch is, 
in a great majority of cases, more masculine than 
her sister hatched from the second of the clutch. 
Another sidelight may be found in the frequency 
of a persistence of the right ovary in birds hatched 
from eggs which are otherwise known to be most 
feminine. 

Numerous facts converge to the conclusion that 
“sex and characteristics other than sex, such as 
fertility and developmental energy, not only bear 
initial relations to the order of the egg in the clutch, 
but that sex and these other characteristics are 
progressively modified under stress of reproductive 
overwork, until at the extreme end of the season 
certain aspects of femininity are abnormally or un- 
usually accentuated. In the light of these facts 
sex reveals itself as a quantitative modifiable 
1 character,” associated with modifiable metabolic 
' levels. 

Dr. Riddle’s view of sex, based on exj>erimental 
results, is akin to the biological interpretation ex- 
pounded by Geddes and Thomson in “The Evolu- 
tion of Sex ” (1889), that the fundamental dif- 
ference between maleness and femaleness is a 
difference in the ratio of katabolic to anabolic pro- 
cesses, and that the determination of sex is to be 
looked for in factors affecting the rate and the 
nature of metabolic processes in the germ-cells or 
in the e^rly stages of development. Dr. Riddle 
partially recognises the anticipation : “ A general 
classification of male and female adult'animals on 
the basis of a higher metabolism for the one and. 
a lower for the other was indeed made by 
Geddes and Thomson many years ago. It now 
seems beyond question that this conclusion of these 
authors is a correct and important one.” 

Dr. Riddle’s physiologic^ view of sex is in har- 
mony with many experimental results reached by 
other investigators, as may be illustrated by refer- 
ence to Baltzer’s beautiful experiments on the 
worm Bonellta, where there is striking dimorphism 
between the large female and the pigmy male. 
The newly hatched larvae are capable of becom- 
ing either. If they happen to t^come attached 
to the proboscis of an adult female they become 
males; if they settle into the sand aiid mud they 
undergo, quite slowly, further development into 
fema||j||, (almost exclusively). If the free- 
swiid|||il&g, indifferent larvae are^^^ificially helped 
to a connection with the probclMls of an adult 
female,/and' then removed at pr<^ressively longer 
periods, the significant result U the production of 
practically all stagey pf hermaphroditism. Those 
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first removed become almost perfect females ; 
others with longer and longer periods of attach- 
ment become more and more perfect males. 

The general idea, then, is that “sexually dif- 
ferentiated organisms, from the first, have had 
the problem of producing germs pitched at two 
different metabolic levels.” In connection with 
the establishment of these two metabolic \evels 
(which appear to us to be also illustrated by varia- 
tional alternatives quite apart from those of sex), 
the germ-cells have sometimes at least produced 
two different chromosome complexes. “But, 9s 
we have seen, the requisite metabolic level of the 
germ may be established in the absence of the 
appropriate chromosome complex, and the sex 
of the offspring made to correspond with the ac- 
quired grade or level of metabolism.” Sex is 
plastic, reversible, quantitative in nature. “ Seem- 
ingly this can only mean that other hereditary 
characters are also modifiable.” Dr. Riddle has 
made a very notable contribution towards the 
solution of a long-standing problem. 


NOTES. 

The mastership of Trinity College, Cambridge, is 
in the gift of the Crown, and to this post, vacant by 
the recent death of Dr. Butler, Sir J. J. Thomson has 
been appointed. No fellow of that great house has 
had a more distinguished career, and his appointment 
was not unexpected. He is the first layman to hold 
the office. Three other fellows of the' Royal Society 
are heads of Cambridge colleges, namely. Dr. A. E. 
Shipley, Christ’s; Dr. H. K. Anderson, Gonville and 
Caius; and -Prof. A. C. Seward, Downing. “J. J.,” 
as he is commonly called, was born just over sixty- 
one years ago, entered Trinity in 1876, was made a 
lecturer of his college in the same year in which he 
took his M.A. degree, and shortly afterwards, at the 
early age of twenty-seven, was appointed Cavendish 
professor at Cambridge in succession to Lord Ray- 
leigh. His success in developing the Cambridge 
school of mathematical and experimental physics must 
be familiar to all readers of Nature, and there is 
scarcely aqy civilised country which has not sent 
students to work under him in his laboratory. The 
brilliant researches carried on there were surveyed in 
l^ATURE of March, 1913^ when Sir Joseph Thomson 
was the subject of an article in our series of “ Scien- 
tific Worthies.” In 1903 Sir Joseph Thomson was 
appointed professor of physics at the Royal Institution, 
and was awarded a Nobel prize for physics in the 
following year. He was president of the British Asso- 
ciation in 1908, and four years later received the 
coveted distinction of the Order of Merit. In 1915 he 
was elected president of the Royal Society, and now 
his academic course is crowned by the headship of the 
leading collie in his University. This is not the place 
to describe Sir Joseph Thomson’s discoveries. It is 
more interesting to turn to the future. He is a ready 
speaker, a go(^ talker, has the “saving grace ” of 
humour, is popular, and knows and is known by all 
physicists and most chemists. He- has now a great 
opportunity, and we predict with confidence that, 
aioed by his wife, his rule in Trinity will ajH^urther 
lustre to his can^/ and bring university SMpty into 
ever closer tou||||fwith leaders of scientific tnwght in 
Europe, and Arnica. 

Prof. W. W. Watts, professor of geology at the 
Imperial College -of Science and Technology, has been 
elected a member of the Athenseum Club under the 
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provisions of the rule which empowers the annual elec- 
tion by the committee of a certain number of persons 
“ of distinguished, eminence in science, literature, the 
arts, and for public .service. ” v 

Sir Napier Shaw, director of the Meteorological 
Office, has been elected a foreign honorary member of 
the American Academy of Arts and Sciences, Boston. 

We regret to announce the death on February 7, 
in his seventy-first year, of Prof. G. A.*T.. Lebour, 
professor of geology in Armstrong College (formerly 
Durham College of Science), Newcastle-upon-Tyne, 
since 1879, and vice-principal of the college since 190a. 

The Perkin Medal Committee, consisting of mem- 
^ ber-s of several chemical societies, has, says Science, 
awarded the Perkin medal for 1918 to Auguste J. 
Rossi, of Niagara Falls, New York, in recognition of 
his work on titanium. 

The death is announced, at eighty-six years of age, 
of Prof. G. P. Girdwood, professor of chemist^ in the 
faculty of medicine of McGill University, Montreal, 
from 1869 1902. 

At the ordinary scientific meeting of the Chemical 
Society, to be held at Burlington House, W.i, on 
Thursday, February 21, at 8 p.m., the Hon. R. J. 
Strutt will deliver a lecture entitled “ Recent Studies 
on Active N itrogen . ” 

We learn from Science that the Nichols medal for 
meritorious research in organic chemistry has been 
conferred on Prof. T. B. Johnson, of the Sheffield 
Scientific School of Yale University. The medal is 
awarded annually by the New York Section of the 
American Chemical ^ciety on the merit of the original 
communications published in the journal of the society. 

The following officers and other members of council 
were elected at the annual meeting of the Malaoo- 
logical Society on Februarv 8 : — President, J. R. le B. 
Tomlin; Vice-Presidents, Rev. A. H. Cooke, A. Rey- 
nell, Tom Iredale, and H. O. N. Shaw; Treasurer, R. 
Bullen Newton; Secretary, G. K. Gude; Editor, B. B. 
Woodward ; Oiher Members of Council, A. S. Ken- 
nard, Charles Oldham, G; B. Sowerby, A. E. Salis- 
bury, E. R. Sykes, and W. J. Wintle. 

The officers and ordinary members of council of the 
Royal Microscopical Society, elected for the ensuing 
year, are as follows : — President, J. E. Barnard ; Vice- 
Presidents, E. Heron-Alien, F. Martin Duncan, A. 
Earland, and R. Paulson* Treasurer, C. F. Hill; 
Secretaries, Dr. J. W. H. Eyre and D. J. Scourfield; 
Ordinary Members of Council, A. N. Disney, Dr. 
R. G. Hebb, T. H. Hisoott, Dr. Benj. Moore, Dr. J. 
Milton Offord, P. E. Radley, E. J. Sheppard, A. W. 
Sheppard, Dr. C. Singer, C. D. Soar, J. Wilson, and 
B. B. Woodward; Librarian. P. E. Radley. 

The twelfth award of the Reuben Harvey triennial 
memorial prize of the Royal College of Physicians of 
Ireland will be made on July i next. The competition 
is open to all students of the various recognised schools 
of medicine in Dublin, and to graduates or licentiates 
of the medical licensing bodies in Ireland of not more 
than three years* standing. The essays must show 
ori(^inal research in animal physiology ot pathology,, 
be illqgtrated by drawings or preparations, and reach 
the lUKtrar of, the Royal College of Physicians of 
1 re) 4 K||^ildare Street, Dublin, not later than June 1. 

Miss. Edith H. Maktyn records from Cheltenham 
the appearance of a fine_peacock butterfly {Vanessa 
Jo) on February 8, Though Blomefield, in his 
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“Naturalist’s Calendar,*’ gives February 28 as the 
earliest date of occurrence of this butterffy near Cam- 
bridge, it is not unusual for specimens to be seen in 
the south of England several weejes earlier. Two pea- 
cock butterflies were seen by the present writer near 
Arundel, Sussex, a fortnight before the date of Miss 
Martyn’s record. They were no doubt insects which 
had hibernated and had been stirred into flight by the 
warm sunshine. 

At the anniversary meeting of the Royal Astronom- 
ical Society held on February 8 the officers and council 
were elected as follows '.—President, Maj. P. A. Mac- 
Mahon; Vice-Presidents, Prof. A. S. 'Eddington, Dr. 
J. W. L. Glaisher, Prof. R. A. Sampson, and Prof. 
H. H. Turner; Treasurer, Mr. E. B. Knobel; Secre- 
taries, Dr. A. C. D. Crommelin and Prof. A. Fowler; 
Foreign Secretary, Dr. A. Schuster; Council, Mr. A. E. 
Conrady, the Rev. A. L. Cortie, S.J., Dr. J. L. E. 
Dreyer, Sir F. W. Dyson, Col. E. H. Hills, Mr. J. II. 
Jeans, Mr. H. . S. Jones,. Mr.. E. W. . Maunder, Dr. 
W. H. Maw, Prof. H. F. Ncwall, Prof. J, W. Nichol- 
son, and the Rev. T. E. R. Phillips. 

The possibility of producing from home sources, 
hitherto neglected, a certain proportion of the vast 
amount of mineral oil and . its kindred products, now 
so vital a necessity to our national existence, has been 
much discussed for some time past in both the general 
and technical Press. Particular interest, therefore, is 
attached to the paper entitled “A New British Oil 
Industry,’’ by Mr. E. H. Cunningham Craig, Dr. F. 
Mollwo Perlrin, Mr. A. G. V. Berry, and Dr. A. E. 
Dunstan, to be read at the meeting of the Institution 
of Petroleum Technologists on February 19, at 8 p.m., 
at the house of the Royal Society of Arts, Adelphi, 
W.C.2. The president of the in.<>titution, Mr. C. Green- 
way, will occupy the chair. 

The council of the Paisley Philosophical Institution 
has decided to initiate a special research section, and 
to equip a laboratory for the use of members who 
desire practically to investigate problems of geology and 
biology. The institution has a practic^il interest in the 
well-equipped Coats’s Observatory, in which research 
in astronomy and meteorology is provided for. It 
possesses, also, an outfit for the encouragement of 
photography. Members are to be at liberty to join the 
new section by payment of an additional subscription. 
The satisfactory equipment of the laboratory will cost 
money ; and this has to be found. The institution has a 
small reserve fund, but it is proposed to raise a special 
fund of 150!. by subscription, and towards this Mr. 
Robert Russell, a vice-president, has given 50I. 

In a report presented to the Imperial Institute Com- 
mittee for Australia on the recent work of the institute 
for the Commonwealth, particulars are given of the 
results of an investigation into a series of oils pre- 
pared during the Australasian Antarctic Expedition 
and forwarded to the institute by Sir Douglas Mawson. 
These materials included sea-leopard oil, Weddell seal 
oil, and penguin oil. The oils have been carefully 
examined in the Scientific and Technical Department 
of the Imperial Institute in order to determine their 
characters in comparison with commercial oils of a 
similar kind, and have also been submitted to buyers 
of such oils in the United Kingdom. The oils were 
of good quality, and could be utilised for the purposes 
to which commercial seal and whale oils are applied, 
viz. for soap-making, leather-dressing,' burnii ^- ^tc. 
There' is no doubt that there would be a ready nSe ^^or 
consignments of any‘Of these oils at abotit the edirent 
pri^ o{;^lfale and seal oils if. th^ should Income 
av^||||jfe; In jcommerdal quantities. * 
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Prof. Magnus Maclean, of Glasgow, gaye the Kel- 
vin lecture to the Institution of l^ectrical Engineers 
on February 7. He took for his subject Kelvin as a 
teacher; and as he was for fifteen years Lord Kelvin's 
official assistant at Glasgow University, he threw 
many interesting sidelights on the everyday life of the 
great physicist. The lecture consisted mainly of extracts 
from Kelvin’s letters to his assistant, generally giving 
him instructions to Carry out researches. They aU 
show intense eagerness to extend the boundaries of our 
knowledge of physical science and impatience at the 
length of time requisite to carry out the necessary 
experiments. Kelvin’s experiments on electric fuses in 
1886 and on “ ampere gauges ’’ (ammeters) in x888 
showed how he almost intuitively knew' the difficulties 
that would arise, and* apparently that he never was at 
[•a loss for methods of obviating these difficulties. In 
connection with his ampere gauges, for instance, he 
suggested that they might be made “dead heat*’ by 
means of a dash-pot. His first suggestion for making 
the latter was a metal plate dipping into a solution . 
of sugar in water contained in a test-tube, as by this 
means any desired amount of viscosity could be ob- 
I tained. Prof. Maclean also stated that Kelvin never 
regarded seriously any suggestions for “rationalising’’ 
our system of electric units. In fact, he regarded the 
proposals as “ frivolous nonsense.” 

In the old days electricians used to regard a “mag- 
neto ” as a toy dynamo, and thought that it would . 
be beneath the dignity of a first-rate designer to sug- 
gest improvements. Now neither labour nor expense , 
is being .spared in order to perfect it. Before the war. 
there were only two or three firms in this country which, 
made magnetos j there are now at least twenty times 
as many. As niost of the pre-war magnetos came ' 
from Germany, our manufacturers were hard put to it ; 
in the early days of the war, and many of them 
slavishly followed the well-known design patented ' 
by Bosch. Great improvements were soon made 
by the British engir eers in the ignition cir- . 
cuit, and there are now many types of mag- 
neto which are greatly superior to the Bosch. There ' 
is still a great demand for further improvements, but 
the engineer finds it difficult to determine whether he 
has to design for a minimum amount of energy or for 
a big potential gradient in the sparking-plug, and this , 
hinders progress. The Students’ Section of. the Insti- 
tution of Electrical Engineers ably discussejphis ques- 
tion at a meeting at Faraday House on February 8, ; 
when Mr. R. W. Corkling read a paper on magnetos.. 
Mr. Corkling show'ed all the latest types of magneto. 
He gave a full description of the one taken from a 
Zeppelin brought down in this country in 1916 ; its ■ 
finish and accuracy of manufacture left little to be 
desired, but the design was poor. Mr. James, the 
vice-chairman of the section, suggested that the problem ' 
of “jamming” the ignition circuit of an enemy aero- 
plane by a suitable wireless method ought not to be ’ 
an inst^erable one ; men of science had solved Inuch . 
more difficult problems in the past. There was a large . 
number of youthful electricians present, who all • took 
the greatest interest in the proceedings. 

An account of the life and mathematical work of 
Giuseppe Veronese is given by Prof. Corrado Segre in : 
the Atti dei Lincei; vol. xxvi.; (2), 9. Born at Chioggia * 
on May 7, 1854, the son of a small painter, Veronese 1 
earJy singed a taste for art, which he later culti- 
vated ai^' hobby, but after studying at the technic^! 
schools M Chioggia and Venice, (where he partly sup- ’ 
portedhimself by copying and giving lessons), Veronese ' 
went to Vienna, undertaking work there in connection 
with .the .Danube and. designs kir. the exhibition. A’' 
year later he went to the Polytechnic at Zurich, study- 
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ing mechanics at . first, and then pure mathematics 
under Fiedler. Here he became interested in the work 
of Steiner, and sought to investigate the properties 
of the Pascal lines of the sixty hexagrams formed by 
joining up six points in every possible way. In 1876 
Veronese asked to study at Rome under Cremona and 
Battaglini, where he was soon appointed assistant lec> 
turer in projective geometry. His work on the hexa- 
gram was published in April, 1877, and some years 
later the Lincei published two memoirs by him on 
certain configurations in planes and in space. In 
1880-81 Veronese went to Leipzig under Klein, and 
published an important memoir in German on the geo- 
metry of hyperspaces, and this was followed by further 
writings on this ‘and kindred subjects. In October, 
i88r, he succeeded to the chair of geometry at Padua, 
and it is noteworthy that his predecessor, Bellavitis, was 
a disbeliever in the new-fangled “geometrical aberra- 
tions,” as he styled the studies in which Veronese 
revelled. In addition to more advanced work, Veronese 
was the author of* a successful treatise on elementary 
geometry. He appears, however, to have had a prac- 
tical side to his character entirely distinct from his 
more abstruse studies, for he occupied himself assidu- 
ously with hydrographical problems with special, but 
not exclusive, reference to the Venetian lagoons. In 
addition, he served on the Municipal Council, and in 
1904 was nominated Senator, in which capacity he made 
many important speeches. He was one of the first and j 
most enthusiastic supporters of the war, but unfor- ■ 
tunately his health had begun to break dowm in 1911-12 i 
as the result of influenza, and he died on July 17 of 
last year. 

The third report of the Committee for the Explora- j 
tion of the Irish Caves has just been issued by the 
Royal Irish Academy (Proceedings, vol. xxxiv.. Sect. B, 
No. 3). It deals with the Castlepook Cave, Co. Cork, 
which was excavated under the direction of the late 
Mr. R. J. Ussher, and yielded more than 30,000 bones 
and teeth. A description of the cave by Mr. Ussher 
himself shows that it originated by the usual widening 
of joints in the Carboniferous Limestone, and the 
deposits on the floor consist not only of cave earth 
(decomposed limestone) and stalagmite, but also of sand 
and stones introduced by running water. .'^s 
pointed out by Prof. H. J. Seymour, all the 
stones are of local origin, while many of those 
in the Boulllllit Clay of the surrounding country 
have been brought from a long distance. It therefore 
se*ems probable that the deposits containing the bones 
of animals which no longer live in , Ireland are pre- 
Glacial. There is no evidence that the cave was ever 
occupied by man — indeed, it seems to have been always 
too damp for human habitation; but, as shown by 
abundance of remains in the lowest layer of the floor, 
it was at first frequented by a large variety of the 
brown bear, and, as equally evident from numerous 
bones and^ coprolites in the second layer, it then became 
a den of ‘spotted hyaenas. These animals introduced 
into the cave an immense number of bones of the rein- 
dei^ and some young individuals of the mathmoth. 
Among them are also numerous remains of the Scan- 
dinavian lemming and a new species relate^ to the 
Arctic lemming. In later deposits there are bones and 
teeth of domesticated animals, which have been intro- 
duced partly by foxes, partly by accidental falls from 
above. Dr; ' R. F. Scharff, who describes the mapg^a- 
lian remains, emphasises the importance of the^^is- 
covery of the cave hysena in Ireland, and the iiKiyt’est 
of the proof that it was a contemporary of the reindeer. 

The classification and study of the anaerobic bacteria 
of war wounds is the subject of a report by, I>r. Jam.es . 
McIntosh* published by the Medical Research Cbm- I 
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mittee (Special Report Series, No. la, 1917). Infection 
of wounds by this class of organisms .has been very: 
common in the present war, and some of the resulting 
complications, such as gas gangrene, are very danger- 
ous. A good deal of confusion and uncertainty has 
hitherto existed as to the particular micro-organi$m.s 
involved on account of the great difficulty of isolating 
them in pure culture. In the investigations detailed 
in the present memoir Dr. McIntosh has used elaborate 
precautions to establish really pure cultures as surface 
growths. This has been accomplished by the use of 
palladium-black as a means for obtaining anaerobic 
conditions — a method elaborated by Dr. McIntosh and 
Dr. Fildes. Some nineteen types of anaerobic bacteria 
are fully described, of which seventeen were isolated 
from wounds. The memoir is illustrated with fifteen 
plates, and Dr. Fildes contributes an account of the. 
I principles involved in anaerobic cultivation. The pub- 
j lication of this valuable and important piece of work 
! is particularly opportune at the present time. 

Mr. Gilbert Arrow, in the Entomologists' Monthly 
Magazine for January, gives a brief account of the 
life-history of one of the Coccinellid beetles (Scymnus 
capitatns), including what .appears to be the first accu- 
rate figure yet published of the larva. “ It is interest- . 
ing to note,” he remarks, “ that before attaining the 
fully mature condition the freshly developed beetle ' 
passes through stages of pigmentation which are re- 
presented in allied species of Scymnus.” 

A NORTHWARD extension of the range of the purple 
sea-urchin (Strongylocentrotus lividiis) is recorded in 
the Irish Naturalist for January by Mr. W. F. John- 
son, who gives a brief description of specimens taken 
I from the Island of inishkeel, Co. Donegal. At Bun- 
! dor.an, where this species occurs in some numbers, it 
} lives in cup-shaped hollows excavated in the surface of 
i the rock. The specimens found at Inishkeel seem in 
: no case to have made similar exc.avations, from which , 

I it is inferred that they have but lately established 
; themselves. Both the purple and the reddish varieties 
were found. 

» 

Until now the white-winged black tern {Hydrocheli- ' 

\ don leucoptera) has been extremely rare in Australia, 

I but during Easter of 1917 it was found in great num- 
i bers along the west coast so far south as Fremantle — 

; a thousand miles south of its normal winter range. It 
j would seem that the birds followed the trail of a 
■ dragonfly {Hemianax paptiensis), which, during this 
I time, was to be seen in myriads. On these the birds 
j were feeding. This occurrence is one of quite peculiar 
j interest, not merely to ornithologists, but also to 
* students of migration generally, who will find an ad- 
mirable summarv of the occurrence in the Entu for 
October last, which has just reached us. 

' The Ipswich and District Field Club is fortunate in 
securing for its Journal (vol. v., for 1916, published 
November, 1917) a paper by Prof. P. G. H. Boswell, 
dealing with the Palaeozoic floor as revealed by borings 
in East Anglia. Details of wells and borings for water 
made in Suffolk since 1906 are appended, as a supple- 
ment to those recorded in the Memoirs of the Geological 
Survey. 

The Summary of Progress' of the (^ological Survey 
of Great Britain for 1916 includes aetail's of deep 
borings made for coal and ironstone near Dover and 
FolkestotuSv' the cores from which have been in large 
part examined by the officers of the Survey. Mr. 
Lamplugh records the details of a boring made at 
Battle in 1907-8 from near the top of the Wealden 
A$fiidown Sanq to the base of the Kimmeridge series, 
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a total depth of 2071 ft. useful educational section is 
j^iven, showing our knowledge of the floor of eroded 
Carboniferous rocks that underlies eastern Kent. 

Mr. C. A. Cotton, of Wellington, N.Z., contributes to 
the American Jour n(U of Science (yo\. xliv., p. 249, 1917) 
a paper illustrated by numerous diagrams on “Block 
Mountains in New Zealand.” This is in part a sOm- 
mary of his previous work, and is accompanied by an 
important bibliography. The expository methods of 
Prof. W. M. Davis are utilised, and fault-scarps, in 
various stages of maturity, are traced as the marjfins 
of block-masses throughout central Otago. The im- 
portance of tors as me.'isures of the amount of erosion 
of a land-surface is usefully pointed out. 

Several changes have been instituted in the Monthly 
Meteorological Chart of the Atlantic Ocean beginning 
with the January number for this year. The part 
which refers to the Mediterranean has been discon- 
tinued and replaced by inset maps showing the mean 
annual rainfall and the mean rainfall of the current 
month over Nigeria. To the coast line of the great 
American lakes the results of observations for pressure, 
air, and sea temperature and currents are added. 
Among other changes and additions there is a map 
showing the distribution of specific gravity. The simi- 
lar monthly chart of the Indian Seas has also under- 
gone some changes, and now includes a large-scale 
map of the China .Sea, showing the distribution of 
pressure, air, and sea temperature. 

The rainfall of 1917 in the British Isles was about 
the average, but large areas of deficient rainfall 
occurred in all parts of the country. According to 
Symons's Meteorological Magazine for January (vol. 
lii., No. 624) the most important of these areas were 
in the centre, part of the north, and the south-west of 
England, all of which had deficiencies of more than 
10 per cent. The east midlands of Scotland were also 
dry, the deficiency exceeding 20 per cent, over an area 
extending from the Firth of Forth to the Grampians. 
The southern half of Ireland and the extreme north and 
the south of Wales had a rainfall below the average. 
Unusually wet regions included the west and north of 
.Scotland, the north of Ireland, the Yorkshire Wolds, 
Cardig.an Bay, and the London district. August, Octo- 
ber, and November showed a general excess of rainfall 
over the country. May was rather wet in Ireland and 
June in England, especially locally. February and 
December were unusually dry, and there was, on the 
whole, a general deficiency of rainfall during the first 
seven months of the year. 

Part i of vol. xxx. of the Proceedings of the Physical 
Society of London is exceptionally strong in optical 
papers. Mr. T. H. Blakesley points out the conveni- 
ence of representing a simple lens by a point on a 
plane diagram ' in which the co-ordinates are the 
quotients of the two radii of curvatures of the two 
bounding surfaces by the thickness of the lens at its 
middle point. Lenses having some particular property 
are then represented on the diagram by the points on 
some line which in many cases turns out to be straight. 
Mr. T. Smith and Miss Dale, of the National Physical 
Laboratory, show that the mechanically strong triple- 
cemented objective may with advantage be substituted 
for the non-cemented Sublet of flint and crown glass 
at present usual in small telescopes. Such triple objec- 
tives, it is shown, ean be designed with tbs’ nrst-order 
spherical aberration and tsoni'a zero and second 

small, and these conditions do not pecessarily 
4 itnlt the lens surfaces to those of small curvature. 
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j With reference to the possible risk involved in the 
! use and transportation of celluloid articles, an inves- 
I tigation into the efl'ects of heat upon such articles was 
I carried out by the U.S. Bureau of Standards in 1907. 
i In view of the, present interest in nitro-eellulose pro- 
! ducts it has recently been thought desirable to publish 
j the results, which are now given in Technologic 
j Paper No. 98, issued by the bureau. The chief con- 
i elusions arrived at were that when celluloid is exposed 
to heat, decomposition commences at temperatures in 
; the neighbourhood of 100° C., and 'above 170° the 
, decomposition takes place with explosive Violence. If 
loss of heat by radiation is prevented, the heat of 
I decomposition at temperatures of about 120° to 135® 
i may raise tl^ temperature of the mass to the ignition 
' point; and momentary contact with bodies having a 
i temperature of 430® — below visible red-heat — may 
j ignite celluloid articles. The rate of combustion was 
found to be from five to ten limes that of paper, pine- 
wood, or poplar wood of the same dimensions and 
burning under the same conditions. Nitro-cellulose 
exists and reacts as such in celluloid, and the rate of 
its decomposition when heated is not diminished by 
admixture with zinc oxide (a common ingredient of 
celluloid products) in proportions up to 20 per cent. 
There appears to be no good evidence that celluloid 
articles often inflame spontaneously, or that they are 
directly explosive under any conditions. The vapours 
evolved by decomposition are poisonous and extremely 
combustible, and may be ignited by the heat of decom- 
position of the celluloid itself. The decomposition is 
autocatalytic, and while not necessarily explosive, it 
may readily approach that condition as a limit. 

In the Journal of Geology, vol. xxv., p. 629, 1917, 
Prof. L. V. King, of McGill University, discusses the 
internal friction and limiting strength of rocks under 
conditions of stress such as exist within the earth. 
Taking his data from Adams and Bancroft’s experi- 
ments on the effect of intense end pressures applied 
to small rock specimens enclosed in nickel-steel cylin- 
drical jackets, he shows that a simple theoretical treat- 
ment of the elastic stage suffices to explain the mode 
of shearing rupture observed in the rock and the en- 
closing jackets. His main purpose, however, is to test 
Navier’s modification of Tresca’s theory that a stressed 
solid would commence to flow (without rupture) as soon 
as the maximum shearing stress exceedj^d a limiting 
value K characteristic of the solid; Navier’s hypothesis 
replaced K by K+/xN, where N is the stress normal 
to the shearing plane, while is a coefficient oMnter’nal 
friction. Prof. King concludes, from the work of 
Adanis and Bancroft, that for some kinds of rocks con- 
stants K and fx do exist, although the theory does not 
lead to very accordant values from different sets of 
experiments. In some cases, while the limit of plas- 
ticity certainly increases with the hydrostatic pressure, 
the internal friction does not seem to be sim|}ly propor- 
tional to the normal stress; this was particularly so 
for some of the hardest rocks, such as dolomite, which 
appear to possess ^reat internal friction. These con- 
clusions have an important bearing on questions of 
geology and geodynamics, Sir G. Darwin estimated 
that under the continents of Africa and America the 
strain must be so great that niarble would break under 
it, though strong granite would stand. This was based 
on the limiting stresses found from ordinary crushing 
tests, but it now appears that the limiting stress 
will be much greater at considerable depths, owing to 
the great hydrostatic pressure. It is suggested that 
great movements of the earth’s crust have mainly pro- 
ceeded by slow and gradual adjustment, rather than 
by series of cataclysmal collapses. 
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In the study of the. chemical actiqiis involved in the 
dissolution of gold by-eodium cyanide solutions it is 
necessary to know the extent of the hydrolysis of the 
latter, because it has been shown that this is an impor- 
tant factor in the rate of dissolution. An ingenious 
method for the estimation of the degree of hydrolysis 
of sodium cyanide solutions has been devised by 
Messrs. F. P. Worley and V. R. Browne (Chemical 
Society’s Journal for December). A set of three flasks 
and three test tubes is set up in such a way that a 
current of air can be aspirated through all six vessels, 
the flasks alternating with the test-tubes. The latter 
contain an alkaline solution of sodium picrate ; the 
first flask contains hydrocyanic acid of one concentra- 
tion, the second the sodium cyanide solution, and the 
third hydrocyanic acid of a second concentration. The 
depth of the reddish-brown colour produced in the 
picrate indicator solution depends on the concentration 
of hydrogen cyanide vapour in the air current. Conse- 
quently, by varying the concentration of the hydro- 
cyanic acid solutions until one is found which give.s 
the same intensity of colour as the sodium cyanide 
solution, the concentration of hydrocyanic acid which 
has the same hydrogen cyanide pressure as the sodium 
cyanide solution is determined. It was shown that 
the amount of hydrogen Cyanide removed from solution 
is too small to afFect the degree of hydrolysis, and that 
the whole of the vapour was absorbed by one tube of 
picrate solution. 

Messrs. W. O. Kobinsox, L. A. Steinkoenig, and 
C. F. Miller have analysed the ashes of a large numbetr 
of leguiTU'S, vegetables, grasses, trees, and bushes to 
determine whether the rare' elements which hjive been 
found in certain soils occur in plants which have been 
grown on those soils. The results, together with 
analyses of the soils in question, arc published in Bulle- 
tin Ko. 600 of the U.S. Department of Agriculture. 
Spectroscopic quantities of lithium were found in all 
the plants examined, and rubidium was present in the 
majority of cases, the quantity of it being larger than 
that of other rare alkalis. But plants containing 
001 per cent, or more of rubidium oxide had been 
grown on soil in which rare alkali minerals are known 
to occur. Caesium was detected in the ashes of \ 
timothy grass from Mount Mica, Paris, Me., the red 
raspberry from Beryl Mountain, Acworth, N.H., and 
the beets from Marlboro, N.H. Caesium beryls have 
been found in the fir^ two of these localities. Molyb- 
denum was never detected; chromium and vanadium 
w'6re occasionally found, though only in traces. Peter- 
minable amounts of barium were found in the ash of 
all the plants examined, and strontium in all except 
bean seeds. Very small quantities of titanium were 
present in the ash of all the plants. All the plant 
ashes analysed, except two, contained aluminium. 
Pine needles contain an exceptionally high amount of 
the latter element. The larger the amount of rubi- 
dium jind caesium, but not of lithium, present in the 
soil, fne more is absorbed by the jplant. There is no 
evidence that vanadium replaces phosphorus (as phos- 
phoric acid) in its functions in the plant. The authors 
conclude that of the elements deterniined none need 
be considered in fertiliser practice except those com- 
monly used, and sulphur, chlorine, and manganese in 
some cases. The appendix to the bulletin contains a 
detailed account y the analytical methods en:^)loyed. 

Mbssrs. H. ^otheran and Co., 140 Strand^ have 
just issued a catalogue (No. 770) of rare and’ standard 
books on exact and applied saence, which is of excep- 
tional interest and value. It includes the scientific por- 
tion of the library of the late Lord Justice Stirling, and 
selections from, the 'collections of Geofge Rehnie, 
F.R.S., Samuel Roberts, Jf'.R.S., and other then of 
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science, and gives particulars of a large number of very 
scarce works. The list is particularly strong in sets of 
journals of scientific societies. Among many rare 
volumes we notice the following : — The first edition of 
the O^us Majus of Roger Bacon ; the Edizione 
Nazionale of Galileo’s works; Borgo’s ‘‘Libro de 
Abacho ” (the first edition of the first printed treatise 
on arithmetic) ; the first Continental edition of Napier’s- 
“ Logarithmorum Canonis Descriptio,” etc. ; the first 
edition of Gilbert’s “ Dc Magnete, Magneticisque Cor- 
poribus, et de Magno Magnete Tellure, etc.” ; the first 
octavo edition of Newton’s “Opticks,” wkh MS. addi- 
tion.s and corrections in Sir Isaac Newton’s handwrit- 
ing; and Dalton’s “New System of Chemical Philo- 
sophy,” complete. The catalogue is published at 
2.V. 6d. net. 

OUR ASTRONOMICAL COLUMN. 

Galactic Co-ordinates.— An interesting article on\ 
the galactic circle as a plane of reference for star 
places is contributed to the February number of 
Scientia by Dr. A. C. D. Crommelin. Following a 
comparison of the more familiar systems of co- 
ordinates, it is explained that catalogues of stars giving 
positions with respect to :i plane which is independent 
of the earth’s motions would have the great advantage 
that they would not get out of date as our present 
catalogues do, as only small corrections for proper 
motidn would be required. The most obvious circle of 
reference is that provided by the Galaxy, for almost 
every feature eitl^r of distribution or of motion of 
the various classes of stars is based on the Galaxy as a 
plane of symmetry. It is difficult to give precision to- 
the definition of the galactic circle, but from a con-, 
sideration of eight determinations, , Dr. Crommelin sug- 
gests that the adopted position of the north galactic 
pole, for the equinox of 1900, should be R.A. izh. 42m. 
37s., decl. +27° 32'. It is further suggested that an 
actual star should be selected to mark the zero of 
galactic longitude, say a Cygni, which has an extremely 
small proper motion. The general adoption of some- 
such scheme has been widely advocated, and will doubt- 
less sooner or later be realised. 

Molecular Scattering of Light. — In a paper com- 
municated to the Astronomical Society of France- 
{JJ Astronomie , January), Prof. Ch. Fabry gives an 
account of Lord Rayleigh’s explanation of the blue 
coloration of the sky, and announces that the theory 
has been experimentally verified in his laboratory at 
Marseilles by M. Cabannes. Prof. Fabry suggests 
that several hitherto mysterious phenomena in the 
heavens may possibly be explained as effects of this 
scattering of light by gaseous molecules. In the case 
of the solar corona, for example, the portion of the 
luminosity which gives a continuous spectrum does not 
necessarily imply the presence of solid or liquid par- 
ticles, but may be attributed to the diffusion of photo- 
spheric light by molecules of truly gaseous coronal 
matter. A density of only one-thousand-millionth 
part of that of atmospheric air would suffice to account 
for the observed intensity of the coronal light, and the 
polarisation of the light would be simply explained, as 
m the case of the light of the sky. A part of the 
luminosity of the tails of comets may be explained in a 
similar manner, and in this case tm density must be 
less than one milligram per 1000 cubic metres, as other- 
wise the luminosity would be greater than any which 
has ever been observed. Other possible effects of mole- 
cular scattering are also suggested. It may be added 
that Prof. R. J. Strutt has also succeeded in observing 
the scattering of light by dust-free air in a laboratory 
experiment with artificial illumination (Nature, Octo- 
ber 35, 1917). 
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Leeds Astronomical Society. — ^The Journal and 
Transactions of this society for the year 1916 has been 
received. The number of members was fifty-two, and 
in view of the prevailing conditions, an average at- 
tendance of foutteen may be taken as an indication 
that the meetings continued to be interesting and help- 
ful. Numerous observations of interest are recorded, 
and among the contributed papers, one by the Rev. 
I. Carr-Gregg on “The Invisible Universe,” and 
another on “Sir William Herschel,” by Miss C. A. 
Barbour, call for special mention. The editor is Mr. 
C. T. Whitmell, who has also made numerous con- 
tributkins. 


WAVE-LENGTHS OF HELIUM LINES. 

O N account of its great intensity and the convenient 
distribution of the lines, the spectrum of helium 
furnishes a valuable source of standard wave-lengths 
in spectroscopic and optical work. A new series of 
determinations of the wave-lengths of the brighter lines 
which has b^n made by Mr. P. W. Merrill at the 
U.S. Bureau of Standards, Washington (Astrophysical 
Journal, vol. xlvi., p. 357, December, 1917), will there- 
fore be generally welcomed. The highest possible pre- 
cision has been aimed at, and as lines belonging to 
all the six series which constitute the spectrum of 
helium were included in the measurements, the new 
wave-lengths will also provide valuable data for com- 
putations of theoretical interest. 

An interferometer of the Fabry and Perot type was 
used, and nine of the lines were compared directly with 
the fundamental standard — the red lino of cadmium — 
by photographing the helium and cadmium spectra 
simultaneously on the same plate. Other wave-lengths 
were then determined from photographs of the helium 
spectrum alone. The adopted values for the twenty- 
one lines mea.sured are given in the appended table, 
which also includes the values given by previous 
observers. The values given by Ixird Rayleigh (two 
sets) and Eversheim were derived from interferometer 
observations, but those by Runge and Paschen were 
determined in the more usual way from grating photo- 
graphs ; the latter have been corrected from Rowland’s 
scale to the international scale in order to make them 
directly comparable with the other values. 


Wave-lengths 0 

f Helium . 

Lines (in 1 

■.A.). 

Bureau of 
Standards 

Rayleigh 

a It 

Kversheim 

1 Run ere and 
]*ascher> 

2945. 104 




106 

3187-743 




701 

3613-641 




641 

3705-003 




(K )7 

3819-606 




605 

3888-646 




638 

3964-727 




727 

4026-189 




192 

4120-812 




821 

4143-759 




766 

4387-928 




934 

4437-549 

... (478) 

... 480 


549 

4471-477 

— 493 

••• 475 

47 13- 143 

... (171) 

. . . 142 

- *54 

... 074 

4921-929 

... 925 

... 928 

... 922 

... 919 

5015-675 

680 

... 678 

... 683 

- 556 

5047-736 




64X 

5875-618 

... 616 

... 623 

... 639 

... 650* 

6678* X49 

144 

... 147 

... * 5 * 

... X 4 

7065-188 

... 189 

... 197 

... 207 

• •• ' 22 

7^®^‘349 




F 53 


£/ case of double lines the wave-lengths are those 
stronger components. From the general, agree- 
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ment of individual determinations it is considered prob- 
able that the error is in ho case so much as 0003 A., 
and that in most cases the errors are smaller than that 
amount. It is shown that the Kayser and Runge 
formula for spectral series, based upon three consecutive 
lines,, will not reproduce accurately even the next mem- 
ber in any one of the six helium series. ^ 


THE CORAL-REEF PROBLEM. 

F 'ROM time to time recent work on the topography 
of coral-reefs has been referred to in Nature, 
and the existence of submarine platforms from which 
atolls and encircling reefs rise has been very generally 
demonstrated. Prof, R. A. Daly regards these plat- 
forms as wave-cut plains, produced from coral banks 
and volcanic isles when the level of oceanic waters 
was lowered by ice-accumulation in Glacial times. 
The melting of the ice caused a general submergence 
of the platforms and of the adjacent coasts, giving rise 
to drowned valleys and all the features that have been 
attributed to a subsidence of the ocean-floor. The 
existing coral-reefs are thus for him post-Glacial, and 
grew up on the submerged platforms when warmer 
conditions were renewed. 

In a summary of his views' in Scientia (vol. x.xii., 
p. 188, 1917) Daly points out that Hat', reefless banks 
occur “in every ocean, inside and outside the tropical 
belt . . . covered with 45 to 100 metres of water.” 
He urges that the inner walls of ree.fs are not well 
graded to the floors of the lagoons, and that the upper 
wall thus indicates a rise of water-level (whether we 
attribute it to flooding or subsidence) since the fprma- 
tion of the level inner floor. He believes that this floor 
is part of the platform, and is not due to infilling, 
though it is not clear why he should demand “millions 
of years” for such deposition within the wall (compare 
also his paper on “ A New Test of the Subsidence 
Theory of Coral Reefs,” Proc. Nat, Acad. Sci., 
vol. ii., p. 664, 1916). He holds that “the 
mean depths of water above the flat floors 
of wide lagoons are nearly equal to the mean 
depths found on reefless banks,” and that there is a 
close similarity of depth in the greater lagoons 
throughout the reef areas of the Pacific and Indian 
Oceans. Daly regards the reefs as “peripheral 
growths on wave-cut platforms,” those nearer the 
centres of the platforms having been extinguished by 
mud and sand/ swept over the shoals. 

On the other hand, Prof. W. M. Davis, in a series 
of critical papers, based on a recent visit to the Pacific 
isles, has greatly strengthened the Darwinian view.. 
Thanks largely to his reasoning, even those who 
cannot find evidence for a general subsidence of ocean- 
floors are inclined to invoke block-faulting to explain 
the drow’ning of certain areas. Davis (“ A Shaler 
Memorial Study of Coral Reefs,” Amer. Journ. Sci., 
vol. xl., p. 223, 19T3) urges that if the lagoon floor is 
part of a wave-eroded plain from which the reefs rise, 
the sea would have cut cliffs in the surviving volcanic 
isles, the tops of which should appear as truncations 
of the spurs that bound the subsequently drowned 
vallevs. Such cliffs occur in Tahiti (“Clift Islands in 
the Coral Seas,” Proc. I'Jat. .\cad. Sci., vol. ii., p. 284, 
1916), but are very exceptional features. Davis re- 
gards them as emphasising the general absence of 
cliffs, even if they “ are the' work of abrasion during 
the lowered sea-stands of the Glacial period ” 
(*‘ Problems Associated with the Study of Coral-Reefs,” 
Sci. Monthly, vol. ii., p. 564). 

Davis, in his three papers in the Scientific Monthly 
(191.S) and elsewhere, lays stress on the mature forms 
of the valleys in the r^f-encircled isles as indications 
of their antiquity. These valleys cannot have been 
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deepened and widened to their present condition during 
the relatively short ep(^h of glacially lowered sea-level. 
The embayed shores, first used by J. D. Dana as a 
confirmation of Dai win’s subsidence-theory, have none 
of the characters of recently dissected land. Another 
point firmly brought forward is the unconformity be- 
tween the reefs and the floor from which they have 
grown upward. That floor may be seen, for instance, 
beneath elevated fringing reefs in the New Hebrides. 
It has, at some epoch, been subject, not to marine 
planing, but to subaerial denudation. At Havannah 
harbour in Efate it must have stood above the sea 
before the corals grew. The joint evidence of the 
drowned valleys with their mature forms and of the 
unconformity of the reefs on an old land-surface points 
very strongly in favour of Darwin’s views. Efate and 
Oahu in the Hawaiian Islands furnish instances of 
oscillatory movements, and some authors have held 
these to be incompatible with a broad system of subsi- 
dence. Davis justly styles this objection as ‘‘ the most 
singular of all.” . Finally, the inequality of the depths 
to which drowning has taken place in adjacent regions 
is a powerful argument against ascribing the submerg- 
ence to an increase of water in the sea. Davis, 
with characteristic width of outlook, believes that 
” some combination of regional subsidence with Glacial 
changes of sea-level — or with changes of sea-level 
caused by movements of the sea-bottom — is worthy of 
careful consideration as being probably nearer the 
truth than either process taken itlone.” But his 
reasoned conclusion is that subsidence has played by 
far the greater part. 

In a still more recent paper Davis deals with the 
Queensland platform (‘‘The Great Barrier Reef of 
Australia," Atncr. Journ. Set., vol. xliv., p. 339, 1917), 
which he believes to be due in large measure to coral- 
reef agencies, which produced a mature reef-plain before 
the subsidence occurred that gave rise to the present 
barrier reef and the embayment of the const. 

Grenville A. J. Cole. 

A BACTERIAL DISEASE OF CITRUS. 

D r. ETHEL DOIDGE, mycologist to the 

Department of Agriculture of the Union 
of South Africa, who is beconiing well known 
for her researches into the bacterial diseases 
of plants, is to be congratulated on the excel- 
lent piece of work which is described in detail in an 
•article on ” A Bacterial Spot of Citrus.” ‘ At a time 
when research in phytopathology is largely at a stand- 
still, it is refreshing to read of such ably conducted 
scientific investigations in our Colonies as these are. 

The citrus ‘‘spot” is a disease of economic import- 
ance in the citrus orchards of the Western Province of 
the' Cape, and attacks not only the fruit, but also 
the leaf and the branch of the tree. The fruit is dis- 
figured and ultimately destroyed, while the attaclts on 
the tissues of the stem cause very . commonly gum- 
mosis in the spring. 

The cause of the disease was ascertained to be a 
species of Bacillus new to science, B. citrimaculans, 
A comparative table is given of the characters of this 
and the two organisms known to attack the citrus in 
America, viz. Bacterium citriputeale and Pseudomonas 
ciiri. The description of B. citrimaculans given by the 
author, together with its full ‘‘g*'oup number," may 
be held up as a model to be followed by workers in 
this field. T^e opinion is expressed thab very 
probably the organism is a soil bacillus, -which first 
invaded rotting fruits lying on the ground, apd has 
now taken on a parasitic habiL ' The organism loses 

1 AmhoIs 0/ A^^ied Bi0hry,' yo^. Hi., January, 191;, pp, ^3-61, with , 
10 platei. - . ' I 
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j its virulence rather rapidly when cultivated on artificial 
I media. The most frequent method of infectipn is 
; through wounds, and the author considers the possi- 
I bility of stomatal infection an open question at present. 

1 While preventive measures are not discussed, it is 
j pointed out that any improvement in the sanitation of 
i the affected orchards would doubtless prove beneficial. 

! Since it was found that the organism is very sensitive 
I to copper sulphate, it is suggested that spraying with 
Bordeaux mixture should be tried. E. S. S. 

THE FLORA OF THE SOMME 
BATTLEFIELD.^ 

! 'T'HE ground over which the Battle of the Somme 

* was fought in the late summer and autumn of 
( 1916 rises gradually towards Bapaume, and at the same 
j time is gently undulating, with some well-marked 
I branching valleys initiating the drainage system of the 
area. Before the war* the land was for the most part 
under cultivation, but on the highest levels, there were 
large areas of woodland, such as High Wood and Del- 
ville Wood, now shattered and destroyed. 

During last winter and spring all this country was 
a dreary waste of mud and water, the shell-holes being 
so well puddled that the water has remained in them, 
and even in the height of the summer there were 
innumerable ponds, more or less permanent, in every 
direction.® 

The underlying rock is everywhere chalk with a 
covering of loam of varying thickness. As a result of 
the bombardment the old surface soil has been scat- 
tered and the chalk partially exposed. One effect of 
the shelling, however, has been to disintegrate the 
underlying chalk and produce a weathering effect which 
has been accentuated by the winter rains, snow, and 
frost. A general mixing of chalk, subsoil, and scat- 
tered top soil and also a rounding of the sharp edges 
have taken place, so that instead of the new surface soil 
I being .sterile, the shelling and weathering have ‘‘culti- 
vated” the land. That this is so is proved by the 
appearance of the Somme battlefield during the past 
summer. 

Looking over the devastated country from the 
Bapaume Road, one saw only a vast expanse of weeds 
of cultivation which so completely covered the ground 
and dominated the landscape that all appeared to be 
a level surface. In July poppies predominated, and the 
sheet of colour, as far as the eye could see, was superb ; 
a blaze of scarlet unbroken by tree or hedgerow. Here 
and there long stretches of chamomile (Matricaria 
chamomiUa, L.) broke into the prevailing red and 
monopolised some acres, and large patches of yellow 
charlock were also conspicuous, but in the general 
effect no other plants were noticeable, though a closer 
inspection revealed the presence of most of the common 
weeds of cultivation, a list of which is given below. 

Charlock not only, occurred in broad patches, but 
was also fairly uniformly distributed, though masked 
by the taller poppies. Numerous small patches were, 
however, conspicuous, and these usually marked the 
more recently dug graves of men buried where they 
had fallen. No more moving sight can be imagined 
than this great expanse of open country gorgeous in its 
display of colour, dotted over with the half-hidden 
white crosses of the dead. 

In all the woods where the fighting was most severe 
not a tree is left alive, and the trunks which still stand 

^ A^rMgtd from article by Capt. A. W. Hill, Asaifftant Director, Royal 
Botanic Cardona, Kew, in the BulUfinof Miseeltane&us It^crmaiion^ 
Noe. 9. and xo, 19x7, by permission nf the Controller ofH.M* Stationery 
Office, 

9 For a description of the battlefield sbonW aAer the fighting Mr. John 
Maseteld's recently published bool^ '*The Old Front Line”(Wm. Heine- 
mann), shottld be read. 
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are riddled with shrapnel and bullets and. torn by frag- 
ments of shell, while here and there unexploded shells 
may still be seen embedded in the stems. Aveluy 
Wood, however, affords another example of the effort 
being made by Nature to beautify the general scene 
of desolation. Here some of the trees are still alive, 
though badly broken, but the ground beneath is 
covered with a dense growth of the rose-bay willow 
herb (Epilobiutn anguntifolium) extending over several 
acres. Seen from across the valley, this great sheet of 
rosy-pink was a most striking object, and the shattered 
and broken trees rising out of it looked less forlorn 
than elsewhere. 

The innumerable shell-hole ponds present many in- 
teresting features to the biologist. In July they were 
half-full of water, and abounded in water beetles and 
other familiar pond creatui^es, with dragonflies flitting 
around. In nearly every shell-hole examined, just 
above the water-level, was a band of the annual rush 
(Juncus bufonius, var. gracUis)^ and this plant appeared 
to be confined to those zones where the ground 
was relatively moist, and to occur nowhere else. With 
the Juncus, and often growing out of the water, were 
stout plants of Polygonum fersicaria, and water grasses, 
not in flower, were often seen spreading their leaves 
over the surface of the pools. 

In the battlefield area not, only were the common 
cornfield weeds to be seen, but here and there patches 
of oats and barley, and occasionally plants of wheat, 
sometimes apparently definitely sown, perhaps by the 
Germans, though more often the plants must have 
grown from self-sown seeds of crops that were on the 
land before the war. Here and there, too, could be 
seen opium poppies representing former cultivation and 
remnants of battered currant and other bushes which 
alone remained to show where once had been a cottage 
garden. Both weeds and corn afford good evidence 
that the soil has not been rendered sterile by the heavy 
shelling, but how and when the land can be brought 
into a fit state for cultivation are questions not easily 
answered. 

On the banks and sides of the roads traces of the 
old permanent flora still remain, and perennial plants, 
such as Scabiosa arvensis, Eryngium campestre, 
Galium verum, chiccry, Centaurea scabiosa, Cnicus 
acaulis, and other characteristic chalk plants were 
occasionally seen. 

The clothing of this large tract of country with such 
a mass of vegetation composed almost entirely of 
common annual cornfield weeds is remarkable when 
one remembers that it has been the seat of encamp- 
ments, and for the most part out of wltivation 
since the autumn of 1914. It is well-fligh impossible 
that sluch masses of seed can have been carried by 
wind or birds to cover these thousands of acres, and 
the plants must therefore have grown from seed lying 
dormant in the ground. No doubt in the ordina^ 
operations of ploughing and tilling of the ground in 
years before the war much seed was buried which has 
been brought to the surface by the shelling of the 
ground and subsequent weathering. In this connec- 
tion the presence 01 charlock on the more recently dug 
graves, where the chalk now forms the actual surface, 
is of interest, since it adds further proof of the longevity 
of this seed when well buried in the soil. 

List of Plants, 

Delphinium Ajacis, Reichb., larkspur; Papaver 
Rhoeas, L., poppy; Fumaria pMcinalts, L., fumi- 
tory; ^ftaphanus RaphavUstfum, L., white dbarlockj 
,iSpltps$i0p sinapis, Vis., ydlow charlock; Matricaria 
ehthp^^illu, L., chamomile i Centaurea cyahus, L., 
iilw^ei*; Cnicus arvensis, Hoffiti., thistle ; "iSowchus 

, - , L., corn sowthistle; Sonchus oleraceus, L,, i 
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sowthistle; Specularia speculum, A. DC^, looking-glass 
flower; AnagaUis arvensis, L., scarlet pimpernel; 
Myosotis arvensis, Hoffm., forget-me-not ; Convolvulus 
arvensis, L., small bindweed; Solanum nigrum, L., 
nightshade; Plantago major, L., etc., plantain; 
Veronica hederaefolia, L., etc., speedwell; Galeopsis 
ladanum, L., hemp-nettle; Chenopodium album, L., 
goosefoot; A triplex patula, L., orache; Polygonum 
aviculare, L., knotgrass; Polygonum persicaria, L., 
persicaria; Rumex obtusifolius, L., dock; Euphorbia 
helioscopia, L., sun spurge; Mercurialis annua, L., 
dog’s mercury; Juncus bufonius, L., var. gracilis, St. 
Amand rush. A few grasses and occasional plants or 
patches of oats, barley, and wheat. 


COAL CONSERVATION AND ELECTRIC 
POWER SUPPLY. 

referred in our issue of January 3 to the in- 
terim report on electric power supply in Great 
Britain prepar^ by the Coal Conservation Sub-Com- 
mittee of the Reconstruction Committee. Dr. C. 
Addison, Minister of Reconstruction, states in an intro- 
ductory note that the important issues affecting muni- 
cipalities and public bodies raised in the report will be 
explored in all respects by the Government before any 
action is proposed to Parliament upon the subject. 

The report deals, first, with the extent to which 
conservation of coal could effect economy in the 
j>roduction of motive power and other forms of energy 
used for industrial purposes in this country ; secondly, 
with the expansion of industry which should result, in 
the way of new manufactures, from the proper use of 
thescoal so saved; and thirdly, with the steps necessary 
to attain these objects. 

It contains many valuable tables and other details, 
and the following summary of the chief points dealt 
with and the conclusions arrived at : — 

/ 

(1) The coal consumption involved in the production 
of motive power in the United Kingdom amounts at 
the present time to 80,000,000 tons per annum, equiva- 
lent in value to, say, 40,000,000!. at pit-head. 

(2) In the industrial reorganisation which must take 
place on the termination of the war; the further de- 
velopment of power is of great importance. The pre- 
sent use of motive power per employee is only about 
half that in the United States of Ameri^. Large 

uantities of electrical power will be required for the. 
evelopment and carrying on of new processes not At 
present undertaken in this country. Processes involy-. 
ing some millions of horse-power at present worked in 
America, Norway and Sweden, Germany, etc., can be 
profitably carried on, and, having in view the desir- 
ability of making all essential products in the Empire, 
should be carried on in this country. 

(3) It is onlv,by largely increasing the amount of 
power used in industry ^y two or more times) that the 
average output per head (and as a consequence the 
wages of the individual) can be increased. ^The pre- 
war earning power, or wages, of each individual was 
far too low. 

(4) Power may be most efficiently applied to industry 
by the medium of electricity. 

(i;) The economical generation of the electrical energy 
so. required is thus of great importance, and the first* 
question to be answered is whether the best economy 
can be obtained by each works or municipal area pro- 
viding for its own Individual needs, or by a compre- 
hensiv* scheme. , ' 

(6) TechnicfiflIy and economically the electrical energy 
can be best provided by a oopiprehensive system, as 
may be amply proved from experience gained in those 
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parts of the world where such systems are in existence, 
notably in Chicago (Illinois), on the north-east coast of 
England, on the Rand, and in certain industrial dis- 
tricts of Germany. Power production in large super- 
plants, with generating machines of 50,000 h.p. or 
more, will not only be far more economical than in a 
large number of smaller plants, but will also ultihiately 
involve great economies of capital by securing a better 
load and a more effective use of the plant. Such 
super-plants, if suitably situated on large sites, would 
make it possible — so far as it was economical to do so 
— to extract the by-products in the shape of oils, motor 
spirit, etc., from the coal before using it as fuel, thus 
avoiding to a large extent the necessity of importing 
them. 

(7) The super-plants would feed into the main trunk 
distribution system, which must be laid down throughout 
the country. For this purpose the country should be 
divided into some sixteen districts, throughout each of 
which there should be a standard periodicity and main 
trunk voltage. 

(8) This main trunk distribution system would col- 
lect any waste power available wherever situated and 
deliver it where it could be profitably used. It would 
also, by saving the cost of transport, make it com- 
mercially possible to bring to the surface much coal 
at present wasted and left in the pit which, under 
the new conditions, would be turned into electrical 
energy at or near the pit-head. 

(9) If power supply in the United Kingdom were 
dealt with on comprehensive lines and advantage taken 
of the most modern engineering development, the 
saving in coal throughout the country would, in the 
near future, amount to 55,000,000 tons per annum f>n 
the present output of manufactured products. 

(10) If the coal so saved were used for the produc- 
tion of further power it would be possible to generate 
continuously not fewer than 15,000,000 horse-power, 
which would more than compensate for the absence of 
large water powers in this country and admit of the 
manufacture here of many products which are at pre- 
S4'nt made only in America and on the Continent. 

(11) The development of such a power system may 
be likened to the development of the railways of a 
country, and it ir just as impossible to secure econom- 
ical power generation and supply by each municipal 
area worlong independently, which is the position 
to-day, as it would be to have an efficient railw’ay 
system if each municipal area owned its own lines, 
and long-distance transport, were provided for by 
running-power agreements. History shows that in the 
early stages of railway development in this country 
exactly the same process of amalgamation had to be 
gone, through. 

(ta) The present system of electrical power distribu- 
tion throughout the cpuntry, which is undertaken by 
more than 600 authorities in as many separate dis- 
tricts, is technically wrong and commercially un- 
economical. The present average size of a generating 
station is only 5000 horse-power, or about one-fourth 
of what should now be the smallest^generating machine 
in the power station. The “Power Act” legislation 
inaugurated some fifteen years ago has not pad the 
desired result on account of the restrictions imposed 
upon the power companies. 

(13) A national system of electric power supply would 
greatly facilitate tbe electrification of railways with its 
attendant advantages, save large sums of money at 
present spent on the transport and distribution of coal, 
and bring within reach of the community as a whole 
the great benefits' of an increase in the um of electricity 
for domestic purposes, advantages which, taken to- .i 
gether, are perhaps of more value than the direct coal- 
saving, , 
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PHYSICAL SCIENCE AND THE ART OF 
EXPERIMENT A 

'THE exigencies of the war had seriously impeded the 
work of the Physical Society, as of all our scien- 
tific institutions. Many members were at the front; 
many others were busy on war work, and there was 
little time available tor normal scientific pursuits. 
Since his predecessor’s address, , the scientific com- 
munity had been stirred to an extent which he thought 
was unnecessary by the passing of the Daylight Saving 
Act. Scientifically the thing was a sham, and as such 
was naturally distasteful to us; but the community at 
large was not scientific, and had a very vague notion 
of the meaning of time. ^ In tlie stress of war people 
had realised the desirability of starting the day earlier 
to save, not daylight, but paraffin and gas, and the 
simple operation of putting all the clocks wrong, though 
• hateful in principle, did not disturb the public at all. 

In reference to the question of the metric system, 
this was important in relation to education. .The 
reason why English schools were sd backward in mathe- 
matics was that so much of the available time had to 
be devoted to memorising tables of weights and measures 
and similar medieval relics. 

Another matter of public importance was the recog- 
nition of science as an element of general education. 
It is sometimes urged that our officials need not be 
scientific, because they can get all the scientific advice 
they want. But they may not know when they require 
it, or appreciate the force of it when they get it. He 
might instance in this connection the wasteful method 
of street darkening which still prevails after three 
years. The annual trouble with frozen water pipes was 
another example of the general ignorance of scientific, 
principles. Burst pipes were unknown in really cold 
countries, where the elements of common sense were, 
allowed to prevail. 

All his own contributions to physical science had! 
been experimental, and some words on the art of ex- 
periment might not be out of place. In order to suc- 
ceed as an experimentalist it was necessary to find by 
personal experience how as many materials as possible 
behave under as many conditions as possible, and this . 
can only be done by one who will practise every art 
and use every tool and instrument that he can. While 
endeavouring at first to imitate the practices of the 
professional mechanic and acquire as much of his skill 
as possible, the experimentalist must not be bound by 
tradition and custom in his methods. It is the slavery 
to tradition and practice that makes the assistance of 
the professional so tiresome to the experimentalist. In 
this connection a saying of Fresnel had greatly im- 
pressed him — “ If you cannot saw with a file and file 
with a saw you will be no use as an experimentalist,” or 
words to that effect. He had made it his business to 
use every tool and to handle every material that he 
could. On one occasion he had had the somewhat rare 
opportunity of handling five or six large uncut dia- 
monds, each as big as a walnut. Glass-blowers are 
familiar with the difference in the contact of freshly 
blown bulbs and of bulbs some time blown; but the 
contact of diamonds was unlike either. When brought 
lightly into contact they emit a curious squeaking note 
of possibly 2000 vibrations per second. This meant 
that the diamonds were bouncing with slowly diminish- 
ing excursions of 1 /8o,ooo of an inch approximately, a 
phenomenon only possible with a material of such per- 
fect elasticity or hardness. It was possible that a test 
of this kind might be useful for discriminating between 
the hardness of the harder materials. The whole ques- 
tion of what hardness was, and if, indeed, it were really 

1 Abstract of the pr»8«dentkl eddrens delivered to the Phyeicel Society 
Jenimry 95 by Prof. C. V, Boss; F.R.S. 
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a definable quantity having definite dimensions, was 
one to which the attention of physicists could profitably 
be devoted. Another such question was that of the 
oiliness of lubricants. This appeared to depend on 
something other than viscosity. Animal and vegetable 
oils lubricated better than mineral oils pf the same 
viscosity. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Dr. W. Boxwell has been elected professor of 
pathology and bacteriology in the schools of surgery 
of the Royal College of Surgeons in Ireland. 

A RESEARCH scholarship in mental affections has been 
instituted at the Western .Asylums’ Research Institute, 
Glasgow. Its annual value will be 250I., but no ap- 
pointment will be made during the war. 

The Board of Education announces, in Circular 1026 
of February 5, that after this year it will discontinue to 
hold its general examinations in science and tech- 
nology. The higher general examinations will be held 
this year for the last time, and will be conducted in 
• accordance with the “ Regulations and Syllabuses for 
Examinations in Science and Technology, 1915,” so far 
as they are still applicable. This intention to discon- 
tinue these general examinations was announced in the 
prefatory note to the 1915 regulations, and the decision 
was arrived at after consultation with represent.ative 
educational and administrative bodies directly interested 
in the examinations. The present announcement marks 
the final stage in the gradual elimination of the per- 
sonal examination of students in its classes by the 
Board. In 1912 the old elementary stage examinations 
in science, instituted by the now defunct Science and 
.Art Department, were discontinued, and lower and 
higher examinations took the place of elementary, ad- 
vanced, and honours stages. In 1909 the special exam- 
inations, which had for many years been held for young 
students attending day classes in science, were discon- 
tinued, as for some years the number of papers worked 
at day examinations had steadily diminished as the 
conditions of work in secondary schools improved. It 
is reasonable to hope that the abolition of these official 
examinations will strengthen the development of initia- 
tive of local education authorities and encourage them 
to promote schemes of instruction designed to meet 
local requirements. 

The main measure to be brought forward in the 
eighth session of the present Parliament, opened by 
the King on Tuesday, is the Education (No. 2) 
Bill. The British Science Guild has just circulated a 
memorandum in which cordial approval is expressed 
of the provision made in the Bill for the following : — 
(i) The general development and organisation of all 
forms of education other than elementary; (2) prac- 
tical instruction for all elementary-school children, pro- 
vided that such teaching does not involve direct in- 
struction for a trade; (3) continuation schools and 
compulsory attendance thereat for 320 hours per 
annum ; (4) co-operation of local education authorities, 
particularly by means of the formation of federations, 
chk'fly because many local education authorities are 
obviously unable to deal adequately with higher educa- 
tion, e.g. university and higher technological work and 
the training of teachers; (5) the removal of the 2d. 
rate limit for higher education in county areas; (6) 
abolition of exemption from attendance at school be- 
tween the ages of five and fourteen ; (7) further re- 
strictions as to employment of children ; (8) school 
iiof^jpigCamos, centres for physical training,’' playing- 
ligel^^^ool baths, school swimming-baths, etc. ; (9) 
to secondary schools and other provided 
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schools of the powers and duties of local education 
authorities respecting medical supervision and treat- 
ment; (10) aiding teachers and students in carrying on 
research; (ii) the collection of information respecting 
schools and educational institutions not in receipt of 
grants from the Board of Education. The British 
Science Guild recommends that provision be also made 
in the Bill (a) to compel local education authorities to 
provide nursery schools in those districts where the 
Board of Education deems such schools necessary; 

(b) for the inspection, by an approved authority, of all 
schools not now liable to inspection, whether a request 
for inspection is made by the school authorities or not ; 

(c) for the adequate registration of all schools and 
other educational institutions. 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, January 31. — Sir J. J. Thomson, presi- 
dent, in the chair. — .A. IVIallock : The growth of trees. 
.An account is given of some recent observations of the 
growth of trees. The observations consisted in the 
measurement, at short intervals of time, of the varia- 
tion of the girth of the trees at a height of 4 ft. or 5 ft. 
above the ground. The measures were made by an 
“■ interference ” method, which is described. The re- 
sults showed a well-marked daily period in the varia- 
tion of girth, different for different species of tree, but in 
all cases having a maximum at night and a minimum 
shortly after noon. Diagrams of sets of observations, each 
extending over several days, are included, showing the 
growth of li black poplar, an oak, and a Douglas fit*. 
From twenty to thirty readings were taken in the 
course of each twenty-four hours. — Prof. B. Moore and 
T. A. Webster: .Action of. light rays on organic com- 
pounds and the photosynthesis of organic from inorganic 
compounds in presence of inorganic colloids. The results 
are recorded under three sections : — (a) Photosynthesis 
by inorganic transformers; (b) action of sunlight and of 
ultra-violet light upon concentrated solutions of form- 
aldehyde; (c) the general formation of formaldehyde by 
the action of light upon organic substances of bio- 
chemical origin. In the concluding section a general 
reversible reaction is described as a result of which 
formaldehyde rises in all intense reactions of light upon 
substances of biochemical origin. This reaction in pre- 
sence of excess of light is an interesting reversal of the 
process by which all organic matter has been built up., 
from inorganic sources. The bearing of this process 
upon the germicidal action of sunlight, and upon the 
destruction of living organisms by ultra-violet light, is 
discussed, and it is pointed out that the simple organic 
products so formed are incompatible with the life- 
processes of living organisms and so lead to their de- 
struction. Taking such a reaction as travelling in the 
reverse direction, it is shown th&t the building up of 
organic matter from inorganic must have been a neces- 
sary precedent to any existence of living .organisms on 
the earth, and that all accumulations of reduced sub- 
stances possessing stores of chemical energy must have 
arisen in this manner from storage of the energy of 
sunlight. — Capt, W. J. Tulloch ; The isolation and sero- 
logical differentiation of Bacillus tetani. (1) More than 
one variety of non-toxic endosporing bacillus resembling 
B. tetani in morphological characters can be recovered 
from wound-exudates in cases of the disease. (2) 
Thefe are at least three different types of toxic B. 
tetani. (3) The “U.S.A. type” of the bacillus — that 
commonly used for the preparation of antitoxin — is not 
frequently obtained from wound-exudates in cases of 
the disease occurring among men who have received 
prophylactic inoculations of anti tetanic serum. (4) Cul- 
ture in a selective medium, followed by agglutination 
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of the washed growth, in jjresence of the three-type 
sera, gives valuable information. It is, however, appar- 
ently not so delicate a test, for the presence of B. tetani 
as is animal inoculation after culture of the wound- 
exudate. — Dr. J. Brownlee : An investigation into the 
periodicity of measles epidemics in the different dis- 
tricts of London for the years 1890-1912. In a previous 
paper it was found that during the years investigated 
the chief epidemic periodicities were respectively 87, 
97, i09i, and 114 weeks, the most marked perioil l>eing 
that of 97 weeks. It is found now that the epidemic 
with the 87 weeks’ period occurs solely south of the 
Thames, where it is a very marked phenomenon ; that 
the epidemic with the 97 weeks’ period, while very 
marked in the whole of London, is especially marked 
in the western district; that the epidemic with the 
io9j weeks’ period is present throughout London with 
the exception of the east, but is most marked in the 
western districts; while that with the 114 weeks’ period 
is most marked in the central districts and least prest'nt 
in the eastern districts. The most important fact 
found, however, is that the epidemics of different periods 
have special phenomena of their own. In the case of 
the chief period, that of 97 weeks, the epidemic prac- 
tically breaks out synchronously in the whole city. In 
the case of the epidemic with the 87 weeks’ perio<l a 
quite different phenomenon is found, the permanent 
seat of this epidemic being St. Saviour’s or Bermond- 
sey, whence the disease spreads to the neighbour- 
ing districts. With regard to the period 109^ weeks, 
there is evidence that, in both, the conditions just 
described exist, this epidemic breaking out synchron- 
ously in several districts and extending from these 
to neighbouring districts. 

Rdntgen Society, February 5. — Capt. G. W. C. Kaye, 
president, in the chair. - -Dr. G. B. Batten : A simple 
method of obtaining “static currents” from an induc- 
tion coil. One ipole of the secondary winding is 
earthed, while the other is connected, through a series 
spark-gap and a series condenser, to the patient, who is 
insulated from earth. The function of the condenser 
is that of a high resistance, and the apparatus is most 
<‘ffective when employed with the old type of coil with 
a long and fine secondary winding. The main a<lvan- 
tages of the apparatus are that the method is not 
affected by a damp atmosphere, and its cost is small. 
Suitable adjustment of the spark-gaps enables any of 
the six usual methods of application of static elec- 
, tricity to be given. — E. E. Buraiide : A mobile Snook 
apparatus. This is constructed on the same principle 
as the larger pattern hitherto in use, but is made in a 
more compact form by reducing the maximum spark- 
gap to 7 in. Mr. Burnside also showed a small trans- 
former constructed for employing the continuous-cur- 
rent main supply to heat the spiral of the Coolidge 
tube. A small rotary converter changes the direct 
current into alternating current, which is stepped down 
to 12 Yolts by the static transformer. The secondary 
is well insulated from the rest of the apparatus, and 
regulation of Ihe filament current is obtained by a vari- 
able choke-coil in the primary circuit of the trans- 
former. 

Manchester. 

Literary and Philosophical Society,. February 5.' — Mr. 
W. Thomson, president, in the chair. — Capt. L. Munn : 
Ancient mines and megaliths in Hyderabad. During 
his thirteen years’ exoefience as Inspector of Mines to 
the State of Hyderabad, Capt. Munn discovered large 
numbers of ancient gold and copper mines, many of 
them of great depth and extent, of which no remem- 
brance has persisted among the people. These mines, 
as well as the old diamond pits, show the association 
with megalithic monuments to which Perry directed the 
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attention of the society two years ago; but Capt. 
Munn’s discoveries are of peculiar importance, because 
Perry was not aware of the presence of ancient gold 
mines in Hyderabad, although he attached primary im- 
portance to gold as the chief attraction of the mega- 
lith-builders in other parts of the world. Capt. Munn 
also discussed the interesting problem of the ancient 
iron and steel workings in. Hyderabad. — Prof. G. Elliot 
Smith ; The origin of early Siberian civilisation. At 
least as early as 3000 B.c. the people who developed 
Sumerian and Elamite civilisations at the head of the 
Persian Gulf were already exploiting the country east 
of the Caspian for copper, and probably turquoise and 
jade also. It is highly probable that somewhere in the 
neighbourhood of Meshed the art of making bronze was 
discovered. The earliest prospectors came from the 
shores of the Persian Gulf, and had already credited 
pearls with certain remarkable magical properties. The 
fact that the special appreciation of jade by the Chinese 
is due to the mineral being credited with the same 
powers of life-giving, birth-promoting, corpse-preserv- 
ing, and luck-bringing as the pearl acquired on the 
shores of the Erythraean Sea affords conclusive evi- 
dence that the incentive to work jade did not originate 
in China, as Laufer believes, but came from the 
Khotan-Kashgar region, where the mineral acquired its 
peculiar virtues by transference from the pearl, the 
legends concerning which were brought to Turkestan 
by miners from the south. The inspiration of the 
early civilisations of both Central Asia and China came 
directly from Turkestan, which in turn was influenced 
early in the third millennium b.c. by miners from the 
Erythraean coasts exploiting its gold and copper and 
its precious stones. Some centuries later, when bronze 
came into use, the deposits of tin in Transcaspiana 
probably attracted men from all parts of the then 
civilised world; and the effect of this was that to the 
Babylonian influence in Turkestan and Central Asia 
was added that of the Mediterranean area. 

Petrocrad. 

Academy of Sciences, December, 1917. — V. 1 . Palladia : 
The influence of wounds on plant respiration. — ^V. I. 
Pavlov : Investigations on the luminescence of mercury 
vapour under the action of low-velocity electrons. — 
N. A. Abramenko: Sugar-beet cultivation by the 
peasants of the Governments of Poland. 
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HEAT-DROP TABLES. 

(i) Heat-drop Tables. Absolute Pressures. Cal- 
culated by Herbert Moss from the Formulae 
and Steam Tables of Prof. H. L. Callendar. 
Pp. 63. ^^(London : Kdward Arnold, 1917-) 
Price 5s. net/ 

{2) Heat-drap Tables. H.P. Gauge Pressures. 

, L.P, Abshl^te ^ifessures. Calculated by Herbert 
Moss from the Formulaj and Steam Tables 
of Prof. H. L. Callendar. Pp. 63. (I^ndon : 
Edward Arnold, 1917.) Price 55. net. 

(3) Correction Tables for Thermodynamic Effici- 
ency. Calculated by C. H. Naylor. Pp. 59. 
(London : Edward Arnold, 1917.) Price 55. net. 

T hese three little manuals are compiled at 
the instance of the Turbine Section of the 
British Electrical and Allied Manufacturers' Asso- 
ciation for a severely practical purpose. Engineers 
dealing with designs or specifications for steam 
turbines will use them in framing estimates of 
performance, and it is to enable this to be done 
with the least possible expenditure of thought and 
time that these tables of heat-drop and certain 
correcting factors have been put into a handy 
form for office use. They are founded on the 
calculations of Prof. H. L. Callendar, who has 
revolutionised our knowledge of the properties of 
steam. It is satisfactory to sec such clear evi- 
dence that British engineers are alive to the prac- 
tical value of Callendar’s scientific work, and 
ready to avail themselves of it in their business 
as manufacturers of steam-engines. 

For a long time it was known that the data 
regarding steam, which had come down from 
Regnault and Rankine, and were quoted in all 
engineering text-books, were erroneous as well 
as incomplete. Not only did they fail to meet 
the new needs that arose when superheating 
became common, but they also contained grave 
inconsistencies when tested by means of the 
general thermodynamic relations that hold among 
the properties of any fluid. In a paper published 
in 1900 Callendar showed how a rational 
table of the properties of steam, complete for all 
conditions that occur in engineering practice, 
could be deduced, by the aid of well-established 
data, from a characteristic equation which he 
assumed to connect the pressure, temperature, 
and volume 'of water vapour, in any state. He 
gave various a priori reasons for the type of equa- 
tion which he selected, and also showed that it 
had this justification, that the results deduced from 
it were in close accord with the best results of 
experiment. Later measurements have only served 
to confirm this conclusion. More recently Cal- 
lendar, to the very great advantage of steam 
engineering, has issued a complete set of steam 
tables based on his method. The publications now 
tinder review accept Callendar’s values of the pro- 
perties of steam as authoritative, and give them 
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! certain specific applications, in connection espe- 
. cially with steam-turbine design. 

Like many other British initiatives, the new 
departure which we owe to Callendar found its 
: earliest practical development in Germany. To 
Prof. Mollier, of Dresden, who is himself the 
author of valuable contributions to technical 
thermodynamics, belongs the credit of first rec<^- 
nising the importance of Callendar’s work. He 
turned it to good account in the steam tables and 
diagram which he published in 1906; and in 1916 
the present writer introduced (in the third edition 
of his book on the steam-engine) the Callendar 
method and Mollier 's application of it to the notice 
of English students of engineering. Mollier’s ex- 
cellent diagram of total heat and entropy, which 
enables graphic measurement to take the place of 
calculation, is now well known. 

The “heat-drop” with which these books are 
concerned is the change that occurs during adia- 
batic expansion in one of the properties of steam, 
namely, the function E + PV to which Callendar in 
1903 gave the now generally accepted name of 
“total heat.” It Is the function which does not 
change when the fluid is forced through a throttle- 
valve or porous plug. In adiabatic passage 
through an engine, on the other hand, the total 
heat changes by an amount which directly 
measures the work done. Consequently the heat- 
drop between admission and exhaust is a measure 
of the utmost amount of work that can be obtained 
from steam in passing through a turbine or any 
other form of engine. Hence its great importance 
in the design of such engines. For reasons that 
we cannot go into here the same function in other 
fluids is equally important in connection with prac- 
tical problems of refrigeration. 

It may seem a far cry from the philosophical 
abstractions of Willard Gibbs to the everyday re- 
quirements of the engineer. The genius of Gibbs 
laid foundations for much subsequent building, 
which has been sure, if slow. In '^his matter we 
have another proof that science, as the handmaid 
of industry, fulfils herself in unexpected ways. 
For the total heat, the “drop” of which is here 
so fully and exactly tabulated, is nothing else than 
one of the three thermodynamic “potentials” 
which Gibbs described in his paper of 1875, using 
the symbols ^ud Of these three functions, 
^ and ^ have been applied in the therntodynamics 
of chemistry, and x — u stone for which the 
chemists had apparently no use — has indeed be- 
come a corner-stone in the temple of the engineer, 
who, it may be added, has lately adopted ^ also, 
but with its sign reversed. 

The tables have evidently been prepared with 
much care. One cannot but regret that the com-«‘ 
pilers have taken the very retrograde step of using 
the ^ Fahrenheit scale of temperature. English 
engineers were beginning to free themselves from 
this vexatious burden. It is a severe and wholly 
unnecessary handicap to national progress in 
engineering. 

. J. A. Ewing. 
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THE ETHNOLOGICAL VALUE OF SHELLS. 

Shells as Evidence of the Migrations of Early 

Culture. By J. Wilfrid Jackson. Pp. xxviii + 

216. (Manchester: At the University Press; 

London: Long’mans, Green, and Co., 1917.) 

Price 6s. net. 

'"P' HOSE who are interested in recent develop- 

ments in ethnological studies are aware that 
a very active school has arisen within the last two 
or three years in Manchester under the influence of 
Prof. G. Elliot Smith, who in 1911 directed atten- 
tion to the widespread influence of Ancient Egypt 
in his little book, “ The Ancient Egyptians and 
their Influence upon the Civilisation of Europe.” 
Since that date he has made investigations over a 
wider sphere, and formulated the theory that a 
large number of apparently associated customs 
and objects mark the progress of a complex cul- 
ture throughout a considerable portion of the 
earth’s surface. 

Working on these lines, Mr. J. Wilfrid Jackson, 
the conchologist and assistant-keeper of the Man- 
chester Museum, has published a series of five 
papers dealing with the geographical distribution 
of certain shells employed by man and their cul- 
tural significance, four of which he has reprinted 
with new plates and additional information. These 
are : ” The Geographical Distribution of the Shell- 
Purple Industry,” ‘‘ Shell-Trumpets and their 
Distribution,” “ The Geographical Distribution of 
the Use of Pearls and Pearl-shell,” and ” The 
Use of Cowry-shells for the Purposes of Currency, 
Amulets, and Charms.” 

Mr. Jackson has amassed a large number of 
most interesting and suggestive data in a field 
that, with the exception of shells used in currency, 
has been very little studied by ethnologists ; from 
this point of view' alone Mr. Jackson has done 
good service. The employment of the pigment 
found in certain marine shells for dyeing fabrics 
was known iit the Mediterranean area and ^^'est 
Britain, was practised in prehistoric Japan and still 
is in China, and also by pre-Columbian Incas, and 
in Central America, where its use has not yet died 
out. The distribution is thus discontinuous. Three 
alternatives suggest themselves : (i) That the in- 
dustry arose independently in these three areas : 
(2) that it occurred in the intermediate areas and 
has since disappeared without leaving any trace ; 
or (3) that it was carried by streams of migration, 
the carriers of which did not necessarily introduce 
it wherever they went. This technique implies 
that the individuals adept in the process actually 
visited South and Central America : objects (or 
copies of them) may be carried by a cultural drift 
alone, but not a special technique, as this implies 
personal knowledge, which must either be con- 
veyed by individuals directly, or, if transmitted 
indirectly, it must have been employed during the 
progress of its migration, and of this there is at 
present no evidence, so far as the purple dye is 
concerned. 

The same argument applies-to the association of 
the moon-god cult and the shell-trumpet in India 
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and Mexico, and many other associations. The 
cumulative evidence of ethno-conchology is too 
great to be ignored, and affords additional demon- 
stration of the spread of a complex culture from 
the culture centres of the Old World to South and 
Central America. A. C. Haddon. 


MARINE BIOLOGY AND FISH CULTURE. 
(1) Biologia Marina. Forme e Fenctiieni della Vita 
nel Mare. By Raffaele Issel. Fp. xx + 607. 

I (Milano: Ulrico Hoepli, 1918^ .P^*ce 10.50 lire. 

' (2) IHscicoltura Pratica. Legistazione sulla Pesca 
■ d'Acqua Dolce. By Prof. Felice Supino. Pp. 

! viii -1-327. (Milan: Ulrico Hoepli, 1917*) Price 
I 5.50 lire. 

I (i) ^HIS manual follo\vs the lines of the course 
i J- of lectures on marine biology delivered 
by the author in the University of Genoa to first- 
year students, and the subject is treated in a 
manner suitable to their stage of training. The 
account deals so far as possible with local con- 
ditions and with marine organisms as they may 
be seen by the observant student on the Ligurian 
Riviera, and especially in the neighbourhood of 
the small marine laboratory established in 1912 at 
Quarto dei Mille (some three miles east of Genoa)^ 
of which the author is director. After giving an 
account of the more important features of aquatic 
animals in general, and of the physical conditions 
under which marine animals live, the author 
sketches the general characteristics and biology 
of the animals of the plankton, and describes 
briefly a number of selected vertebrate and in- 
vertebrate examples. In the following chapters 
abyssal forms and the littoral fauna arc con- 
sidered, and in the account of the latter the author 
j has included interesting observations on the be- 
' haviour of the flagellate protozoa Carteria sub- 
cordiformis and Cryptomonas sp. and of the cope- 
pod Harpacticus fidvus in shore-pools under 
evaporation. By the time the water in the pools 
has become strongly saline (density about i'i25), 
these animals have come to rest and show no sign 
of life. They have entered upon a ” latent ” con- 
dition, and may survive in that state for two or 
three weeks, recovering on the salinity of the 
water being reduced again to the normal. 

The animals of the various littoral zones and 
those found among the algae, especially the fauna 
of the extensive Posidonia meadows of that region, 
are treated in a clear and interesting manher, and 
there is a well-written chapter on 'the coloration 
of marine animals. Two chapters deal with fish 
and fisheries, and a final chapter is devoted to an 
account of the apparatus and methods used in 
collecting and studying marine animals. The 
author has given a stimulating account of marine 
organisms and their environment, and by means 
of the well-chosen bibliography at the end of each 
chapter — an excellent feature of the manual— has 
directed the serious student to the more important 
recent literature on the subjects considered. There 
are 21 1 illustrations in the text, many of then) 
original. 
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(2) The volume by Prof. Supino, director of the 
hydrobiological station of Milan, forms a Useful 
practical g^ide to the culture of fresh-water fishes, 
those specially considered being" several species of 
trout, Coregonus, carp, tench, and eel. Details 
are giv'en of the process of artificial fecundation, 
of methods and apparatus employed for rearing 
the young fish and for packing and transporting 
young, and adults, and of the raising of .trout 
in ponds. Copies are given, extending, to 117 
pages, of the laws and regulations relating to 
fresh-water fish in Italy and in the lakes bounded 
in part also by Switzerland and by Austria. There 
are seventy-nine text-figures and fourteen plates. 


OUR BOOKSHELF. 

British Rainfall, 1916. On the Distribution of 
Rain in Space and Time over the British Isles 
during the Year 1916. By Dr. H. R. Mill and 
C. Salter. The Fifty-sixth zVnnual Volume. 
Pp. 256. (London: Edward Stanford, Ltd., 
1917.) Price 105 . 

“British Rainfall for 1916” contains, despite 
many trying circumstances, the essential features 
which make this annual so useful. Mr. L. C. W. 
Bonacina describes the snowstorms of spring, 
1916 : on the Black Mountains of Brecon snow 
lay 5 ft. deep. Mr. Carle Salter discusses the 
differences in rainfall records due to the use of 
Halliwell and hyetograph gauges; in connection 
with “The Measurement of Rainfall Duration” 
he decides in favour of the hyetograph. 

The number of rain-days in 1916’ was above the 
average; both absolute and partial droughts were 
less frequent than the average, but the absolute 
droughts lasted longer than usual. At Dungeon 
Ghyll 0*97 in. of rain fell daily or. the average 
during seventeen days in October. At Camden 
Square the 1916 rainfall was 34 in., an excess of 
39 per cent, on the average, while the number of 
rainy hours was 628, 44 per cent, above the 
average; at Cray Reservoir, Brecon, 72 in. fell 
mT396 hours. At Kendal an inch of rain fell in 
32 min. on July 21. 

July 7 was perhaps the wettest day ever re- 
corded for the east of Scotland ; 29 sq. miles 
received more than 4 in. of rain ; illustrative maps 
indicate that the rain fell on the left-hand front of 
a cyclonic depression which advanced from South 
Wales to Hull on that day. 

On August, 29, 622 sq. miles in the south of 
England received on the average 3*23 in. of rain 
on the left-hand front of a depression coming up- 
Channel. February was a relatively wet month 
in England and W'alcs. In March the nor- 
mal distribution of rainfall was completely in- 
verted. A widespread drought terminated on 
August 12. September was relatively the driest 
month of the year, while October outdid its 
reputation as the wettest month of the year, 
most of Ireland receiving double the normal 
rainfall. 

NO. 2521, VOL. 100] 


Les U niversitis et la Vie scientifique aux Etais~ 
Unis. "By Prof. Maurice Caullery. Pp. xu+ 
302. (Paris : Librairie Armand Colin, 1917*) 
Price 3.50 francs. ^ 

Prof. Caullkry, professor of organic evolution in 
the University of Paris, was exchange-professor 
at Harvard University in 1916, and during 
his five months’ stay in the United Slates 
he made a study of the American uni- 
versity system, especially from the scientific 
point of view. In his description of the risCi* 
development, and administration of the various 
universities in the States, and his illuminatii|g 
account of the extensive facilities offered for 
spientific research on the other side of the 
Atlantic, Prof. Caullery seeks, at every oppor- 
tunity, to point out the lessons which France 
might usefully learn from American experience. 

; He emphasises the success with which the 
i universities in the United States have produced 
not only scholars, jurists, and physicians, but also 
engineers, agriculturists, and financiers— -leaders, 
in fact, in every department of human activity. 
He urges the desirability of encouraging in 
P' ranee the intimate connection between uni- 
versity activity and contemporary life which he 
found existing in America. 

The volume appeals almost equally to our own 
people, and responsible authorities should 
acquaint themselves with Prof. Caullery’s 
I message 

The Cause, Prevention^ and Treatment of Cancer 
and other Diseases. By Lt.-Col. W. H. 
Hildebrand. Pp. viii+163. (London: Cole and 
Co., 1917.) 

The author offers in this book of fewer than 200 
pages a complete explanation of the cause, cure, 
and prevention of cancer and of “rheumatism, 
sciatica, lumbago, uric acid, neuritis, varicose 
veins, arthritis, gout, eczema, pruritus vulvae, and 
lunacy.” Another short chapter disposes of 
“adenoids, infantile diarrhoea, tropical dysentery, 
and hay fever.” 

“Cancer is a cell-growth actually caused 
directly by radium or other radio-active 
mineral substance.” “Drinking-water, especially 
hard water, is the medium through which the 
radium or other radio-active minerals . . . are 
generally conveyed into our bodies.” The 
lime and other minerals harden the linings of 
the various organs, and the radium becomes 
entangled in this excessive fibrous tissue. Once 
safely ensconced in the fibrous tissue, it sets up 
cancerous growth by its continuous bombardment 
of the surrounding .structures. An unsuspected 
.source of radium for this nefarious work is, 
according to the author, “by so-called transmuta- 
tion of lead into radium in old water-pipes.** 
This is held to account for cancer-houses. ^ 

Suggestions for legislation or inquiry by a 
{ Royal Commission are plentifully scattered 
throughout the book, which contains much curious 
information, of no scientific value. 
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PATENTS AND SCIENTIFIC RESEARCH^ 

T O encourage scientific investigation and to 
utilise the results of that investigation for the 
benefit of the community are problems of the 
deepest concern. As such they are to-day receiv- 
ing the attention of the keenest of intellects, and 
herein lies the hope that from the turmoil of the 
Great War, with the suffering it has brought in 
its train, there may emerge a measure of good. 
i|$hc!^d the present hostilities bring home to the 
mass of the population a knowledge that with the 
f|jif^l|ae of the country is intimately associated the 
ability to prosecute scientific investigation with 
diligence, the mighty struggle in which we are 
engaged will not have been fought in vain. 

To bring the abstract reasoner and the research 
student into closer touch with the needs of the 
moment, and to direct their energies into channels 
which shall be productive of the greatest benefit, 
is no novel endeavour, for in the past they have 
been the occasion of much deliberation and the 
practice of many expedients. Of the numerous 
schemes having these objects in view, some have 
proved capable of general application, while others 
have reflected the special purposes which have 
called them forth, or the work of the institutions 
immediately interested. No scheme, however, 
which has been suggested by a reputable body can 
be said to have been wholly devoid of merit, or to 
have been incapable of occasional employment. 
But whether one scheme or the other is preferable 
in the circumstances of a special case still remains 
a matter of opinion, and one upon which divergent 
opinions may rightly be held. 

In scientific investigation, the following up of an 
idea to its logical conclusion, or until definite 
results arc reached, demands unremitting and often 
exclusive attention, an attention not to be inter- 
rupted by considerations foreign to the business in 
hand. The aloofness thus necessarily engendered 
is reflected in the proverbial inability of the devotee 
to protect himself commercially or to secure 
adequate pecuniary return for prolonged industry. 
For the encouragement of research and the freeintr 
of the investigator from the petty tyranny 
occasioned by the needs of daily living, Prof. T 
Brailsford Robertson, professor of biochemistry 
and pharmacology in the University of California, 
propounds a .scheme which, while leaving the 
investigator untrammelled, also relieves him of 
much anxiety as regards his physical welfare. In 
setting out the scheme Prof. Robertson refers to 
various projects which have been put in hand for 
stimulating research and for bringing the student 
into clo.ser touch with the utilitarian or business 
side of his operations. Thus there are reviewed 
the action of the Solvay Institute in Brussels, 
which has set aside certain proceeds from inven- 
tions for the support of scientific enterprise, and 

1 '‘The Utiliftation of Patents for the Promotion of Research/' Bv Prof. 
T. Bmilaford Robertson, University of California. Pp. 14. (Privately 
circulated.) 

•‘A Scheme for the Promotion of ScientiHc Research.*' TW Walter B. 
Priest. Third edition. Pp. 88. (London : Stevens and Snna, Ltd., Tqto.) 

Observations : an Appendix to the 'Scheme.”* By Walter B. Priest. 
Pp. 9. (Privately circulated, 1916.) 
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the procedure of Behring and Pavlov, who have 
handed over profits obtained by the sale of articles 
manufactured in the laboratory. 'fhe precedent 
established by Ehrlich in his disposal of the pro- 
ceeds of salvarsan forms, in addition, an illustrious 
example whereby the furtherance of research in a 
special direction may be assisted. In this instance, 
however, although it was so highly successful, 
Prof. Robertson alludes to defects difficult to 
remove. Notably, the intimate association of an 
individual investigator with a business enterprise, 
and the absence of supervisory control of the 
exploitation of a discovery, were felt to be sus- 
ceptible of improvement. As regards industrial 
fellowships, which to so many seem to have justi- 
fied themselves, they have perhaps served to 
bridge the gap existing between pure science and 
industrial progress rather than to initiate new 
developments. 

A plan of wider scope and capable of indefinite 
multiplication occurred to Prof. Robertson. The 
scheme is essentially based upon payment by 
results, the results, however, being in part due to 
co-ordinate action by the governing body of a 
university. Prof. Robertson suggests the estab- 
lishment of a trust for the working of such patents 
as have been obtained by the investigator. After 
recouping itself for the expenses of this working, 
the governing body is to hand over a certain sum 
of money, and, out of profits, to grant an annuity 
continuable after death in favour of the investi- 
gator’s dependents. Unexpended profits are to be 
pooled in favour of the prosecution of research 
work in definite directions. A board of directors 
under the governing body is to be deputed to super- 
vise, if desired, the work of research. The scheme 
is capable of wide application, similar arrange- 
ments for specific purposes being susceptible of 
multiplication. Moreover, Prof. Robertson and his 
governing body have shown their faith in the pro- 
ject by entering into an agreement on the subject 
of the growth-influencing substance “ Telhelin,”' 
which Prof. Robertson had isolated from the 
anterior lobe of the pituitary body. . 

Whether it is desirable for an educatiohal 
authority to depart from its normal functions and 
to enter into the bustle and competition inseparable 
from commercial undertakings is questionable. 
That it would be satisfactory to the patentee, 
engrossed in his scientific investigation, admits of 
little doubt ; but hesitancy may well be evinced in 
assenting to the employment of an academic board 
in the exploitation of patents. Moreover, although 
the terms of the incorporation of the University of 
California would seemingly permit of the Univer- 
sity entering into business undertakings, many 
institutions elsewhere have no such privilege con- 
ferred by their charters. 

Among the many other proposals for stimulating 
investigators to further effort is the conferring of 
rewards in the form of money. This method is of 
considerable standing and has met with success. 
But in the opinion of not a few a system is still 
to be found which is less open to criticism and 
more uniform in application. 
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. Mr. Walter B. Priest would regularise procedure 
and render its operation more certain by assimi- 
lating application for State aid to that which 
obtains when a patent is solicited of the Crown. 
Mr. Priest has accordingly drafted a Bill, a notice 
of which appeared in Nature for January 21, 1909 
{vol. Ixxix., p. 345). He has since followed up 
the matter by addressing a series of “ Observa- 
tions ” to the Committee of the Privy Council for 
Scientific and Industrial Research, together with 
a copy of the Bill and the remarks which accom- 
panied the publication in 1910 of the third edition 
of the Bill. 

The provisions of Mr. Priest’s Bill follow closely 
the Patents Act, 1907, an Act which, while pre- 
scribing the method of applying for a patent, 
modified the substantive law in certain particulars. 

According to the plan set out in the Bill and in 
the “ Observations,” pecuniary grants 

may be restricted to scientific discoveries and improve- 
ments in means and appliances not of a patentable 
nature which, after investigation in accordance with 
the provisions of the scheme, are found to have effected 
or contributed to the attainment of purposes of general 
utility and advantage subsequently to the applications 
for such grants. 

If, however, it should appear that the subject in 
respect of which an application for a grant was 
made was of a patentable nature, the applicant was 
not thereby fo be prejudiced, except in so far as 
he might be called upon to refund what had 
already been granted, on the assumption that the 
discovery was not of a patentable nature. 

The proposed Bill speaks freely of ” dis- 
coveries ” in respect of which benefits are to be 
received, as though the full significance of the 
word was readily perceptible. But what a dis- 
covery may be, or a discovery as opposed to an 
invention, and where the one ends and the other 
begins, arc scarcely even adumbrated. 

In patent law a difficulty similar in kind to this 
is presented when the attempt, usually futile, is 
made to distinguish between inventions which are 
said to be based on a ‘ ‘ principle ’ ’ and those which 
-do not embody a ” principle. ” Usually those who 
talk most of ” principles •” in this connection con- 
fuse the idea of a principle with an object to be 
achieved, a problem to be solved, or an end to be 
attained ; and a century and more of litigation has 
failed to elicit a simple and, at the same time, 
indisputable account of what is understood when 
this distinction is brought forward. Indeed, the 
complete meaning of the word ” principle,”^ not 
only in patent law, but also in many another situa- 
tion, requires much exposition. So with the word 
” discovery,” which looms so largely in the pro- 
posed Bill, for difficulties not unlike these would 
undoubtedly be encountered in the endeavour to 
distinguish a discovery, in respect of which a grant 
is to be giveOj from an invention, for which the 
reward is a patent. 

Seemingly, however, the question as between a 
discovery and an invention is to be relegated to a 
body of examiners or advisers, to whom also the 
^settlement of other points is to be entrusted. In 
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some instances the Judicial Committee of the Privy 
Council is to be called in aid, or, since the estal^ 
lishment of the Advisory Committee of the Pri^^ 
Council for Scientific and Industrial Research, this 
committee may be substituted for the Judicial 
Committee. 

A further notable omission in the scheme 
presented by the Bill is the absence of relief to the 
individual, who, having found out some profound. 
‘‘ law of Nature,” at once ingenuously annotu^<!V 
it to the society of which he may be a distinguiSlic^ 
member. By so doing he often prepares theijyiy 
for another, who, not having been mentally con- 
gested with the work which led up to the dis- 
covery, seizes upon its practical application and 
for his own advantage embodies it in an invention 
and forthwith applies for a patent. The origi- 
nator of the idea, in these circumstances, is at 
the mercy of the subsequent exploiter. Even if 
this questionable action has not taken place, the 
originator may by his announcement have pre- 
cluded himself from embodying his discovery in 
an invention for which a valid patent could be 
obtained, since for a valid patent no previous 
publication is, in general, permissible. 

But no useful purpose would be served by dis- 
cussing the various clauses of the Bill, for although 
it might be highly desirable to regularise procedure 
for obtaining grants in aid of scientific research, 
yet to model a scheme . upon that adopted for 
obtaining a patent seems to be inadvisable. As 
the Patents Act stands at the present day, it is 
incomprehensible without interpretation, while its 
meaning is usually not what it expresses, as judged 
by meanings ordinarily attaching to words. In 
what to the uninitiated is clear and permitting of 
no dispute, a wealth of judicial exposition is un- 
folded, whereby curious and recondite meanings 
are found to be hidden in passages apparently 
clear and simple. Indeed, the Patents Act is the 
result of historical accident and must be inter- 
preted by reference to history. To apply its pro- 
visions to procedure for obtaining a money grant 
would be at the outset to tie the hands effectually 
and to obscure the vision of those to whom the 
examination of applications and the allocation of 
moneys were entrusted. Far simpler methods — 
methods more in touch also with modern require- 
ments — could readily be devised. Even at the 
present moment a system is in operation whereby 
inchoate inventions, whether based upon new or 
old discoveries, receive the help of Government 
and are brought to fruition, to the mutual advan- 
tage of inventor and State. But whatever opinions 
may be held upon schemes hitherto propounded 
for the stimulation of scientific discovery and for 
the rewarding of investigation, it is clear that a 
collation of all known and workable schemes 
should be undertaken and a serious consideration 
of them as a whole put in hand. Whether assist- 
ance be given by way of pecuniary grant for defi- 
nite research or through the medium of industrial 
scholarships, or whether reward be proportioned 
to results already achieved — results consisting in 
discoveries or the application of scientific truths 
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to manufactures — or whether the individual be left 
tp the operation of patent law, it is difficult to 
conceive of an inquiry of more urg’cncy or import- 
ance than one which would enter fully into the 
merits of the various systems which have not only 
been found successful in practice, but have also 
failed to pass the preliminary stage of suggestion. 
A report from a competent authority would be of 

C greatest benefit and would repay many times 
expense and trouble involved in its prepara- 
tio|i. The Committee of the Privy Council for 
Scilibtific and Industrial Research has the means 
within its power, and it is earnestly to be hoped 
that it may see fit to advise men of science, 
academic bodies, and commercial syndicates as to 
the best procedure for the encouragement of 
scientific investigation and the application of 
results to daily needs. 


T 


PRECIOUS STONES AND PLATINUM 

IN 1916. 

'O the twenty-fifth volume of “The Mineral 
Industry,” which deals with the conditions 
obtaining in the year 1916, Dr. G. K. Kunz, the 
well-known gem expert, contributes not only, as 
for many years past, the chapter on precious 
stones, but also another on that most precious 
of metals, platinum. ^ In passing we may remark 
that the sc()pe of this annual publication is not 
.so wide as its title would indicate, the subject 
being considered entirely from the point of view 
of the United States. 

There is no better or surer indicator of the 
state of the trade of a country than the business 
done in jewels. It is not, therefore, surprising to 
learn that the imports of precious stones into the 
United States during the year under review 
reached the remarkable total of ten million 
pounds sterling, this amount being nearly double 
that of the preceding year, and exceeding by more 
than one-tenth the figures for what was at the 
time considered the exceptionally prosperous year 
1913. About two-thirds of the chapter on precious 
stones is taken up with the precious stone par 
excellence — the diamond. During the year the 

diamond trade with the United States was very 
much interfered with by the operations of 
German submarines, more, however,- on account 
of the considerable rise in the rates of insurance ' 
than because of the actual losses suffered. At the i 
l)eginning of the year the Diamond Syndicate i 
raised the price of rough stones by another 5 per | 
cent. This powerful organisation has secured 
complete control of the diamond market by acting 
as agents^ for the sale of the produce of the 
Premier mine, and by arranging with the Govern- 
ment of the Union of South Africa to purchase the 
stones found on the sands of the shore of what 
was once known as German South-west Africa. 
We are reminded that diamonds, besides their 
ornamental use, play an important part in in- 

Protjuction of Precioim Stoiwf for the Year iot6.” (a) 
^latinumfor the Year iq,6. ’ (New York : McGraw-Hill Book Company 
Inc. , London : Hill Pub 1 i.shtng Co., Ltd., 1017.) 
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dustry, and especially the manufacture of muni- 
tions of war, by the fact that in November, 1916 
— none too soon — the British Government placed 
diamonds suitable for industrial purposes with 
emery, corundum, carborundum, and all other 
abrasive materials, whether natural or artificial^ 
on the list of absolute contraband. 

Inasmuch as practically all the diamonds placed 
on the market pass through London, it may 
appear strange, except to those acquainted with 
the formerly rigid restrictions of the powerful 
diamond-cutters’ union, that diamond-cutting 
should have so long languished in this country. 
The upheaval caused by the war has brought 
abt)ut a change in this respect. Most of the 
Belgian cutters fled from Belgium on the fall of 
Antwerp, and many of them came to England. 
With their aid a number of factories have been 
j started in London, and particularly in Birming- 
I ham. Amsterdam, too, benefited by the ruin of 
I the diamond industry of Antwerp, but owing to 
I the shortage of coal a large number of the small 
factories there were closed by a committee of the 
trade, and the business was concentrated in the 
large establishments. 

The improved demand for diamonds brought 
about a revival of business in the South African 
fields, and the alluvial deposits were very active ; 
the De Beers Company raised very little blue 
ground, the stones recovered coming almost 
entirely from ground already on the floors. A 
37-carat stone was found in the recently opened 
Kameelfontein digging, the stones from which 
have the peculiar opalescence characteristic of 
those occurring in the Premier mine. Dr. Kunz 
point.s out how little India, ohee the sole source 
of diamonds, now contributes to the world’s 
supply. It is thought possible that the deep- 
seated deposits have never been touched ; the 
problem is attracting some attention, but whether 
prospecting on a suitable scale would prove com- 
mercially profitable is under present conditions 
more than doubtful. 

A few interesting points may be gleaned from 
the remaining pages of this chapter. A large, 
though imperfectly formed, trapezohedron of 
garnet, weighing 4763 kg. (loj lb.), was dis- 
-covered in the course of grading a property in 
New York in 1915. Rubies, to judge from the 
experience of the Burma ruby mines, are slowly 
recovering from the depression under which they 
have for some years laboured, a depression largely 
caused by the success that has attended the arti- 
ficial manufacture of this stone. The demand for 
sapphires continues steady. The Queensland out- 
put was formerly wholly in German hands, and 
for some two years after the outbreak of war 
operations were brought to a standstill; but an 
opening has now been obtained on the London 
market. It is interesting to note that recent ex- 
periments have shown that the transparency of 
the Queensland stones is much improved if they 
are subjected to a high temperature. 

The extraordinary rise in the value of platinum 
is a striking instance of what happens when an 
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enhanced demand is coupled with a restricted 
supply in an uncontrolled market. Owing" to the 
effects of the war the Russian output, which is 
normally about 95 per cent, of the world’s supply, 
-was reduced to about one-quarter, and at the same 
time platinum was in greatly increased demand 
for various purposes arising out of the war, such 
as the contact-process for producing strong sul- 
phuric acid, aeroplane engines, etc. The result 
has been that the price of refined platinum in New 
York rose to more than 20L the troy oz. — i.e. five 
times the value of gold weight for weight. Both 
the high price and the difficulty of obtaining sup- 
plies have led to the introduction of various sub- 
stitutes, such as “palau,” a gold-iridium alloy, 
which has proved very effective for laboratory use ; 
“rhotanium,” a gold-palladium alloy, which is 
satisfactory for all chemical purposes except for 
use with hot concentrated nitric acid or as elec- 
trolytic anodes, and is even better than platinum 
as a setting for jewels; and “amaloy, ” an alloy 
of nickel, chromium, tungsten, etc., which is 
highly resistant to acid and atmospheric corrosion, 
and very serviceable in dental work and for 
surgical instruments. Tungsten appears to have 
displaced platinum as the material for the targets 
of X-rav tubes. 

PROF, a. A. LEBOUR. 

B y the death, on February 7, of Prof. Lebour, 
the scientific world loses a prominent and 
interesting figure. Born in 1847 and educated at 
the Royal .School of Mines, he served from 1867 to 
1873 on the Geological Survey. He was lecturer in 
geological surveying at the University of Durham 
College of S('ience (later, .Armstrong College) in 
Newcastle from 1873 to 1879, and succeeded Page 
as professor of geology in that institution. This 
position he occupied until his death, so that for 
forty-five years he was connected with the college, 
and for thirty-nine years occupied the chair of 
geology. In 1904 he received the Murchison 
medal of the Geological Society, and in the same 
year was elected vice-principal of Armstrong 
College. 

The transference of heat through the crust of 
the earth occupied Lebour 's attention early and 
led to measurements of underground temperature 
in northern coal-pits, and also, in conjunction with 
Herschel, to the determination of the thermal con- 
ducti\4ities of a great number of rocks. This 
work, issued in a series of B.A. reports from 1873 
to 1881, is well known, and many of the data 
obtained are accepted as standard. 

Lebour’s name will always be associated with 
the geolt^y of Northumberland and Durham. 
Besides his official maps, he brought out in 1877 
an excellent geological map of the county of 
Northumberland, which is the embodiment of 
much strenuous, clear-sighted labour. He was 
joint author with Topley of a widely quoted paper 
on the Great Whin Sill, which may be said to 
have definitely established its intrusive character. 
The stratigraphical relations of the carboniferous 
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rocks form the subject of many papers, in which 
the divisions of the system and the description and 
correlation of the important limestones, etc., are 
set forth w'ith admirable lucidity. The economic 
aspects of the subject find expression in papers 
on the Rede.sdale Ironstones and the coals of the 
Bernician series, especially those associated with 
the Little Limestone. The future importance of 
these coals, which occur in rocks below the coal 
measures proper, is strongly insisted upon, and 
the lapse of forty years has but added streng^ 
to the views then brought forward. Of many 
papers relating to the geology of Durham may 
be noted those dealing with the classification of 
the salt-measures, the breccia-filled fissures in the. 
magnesian limestone (aptly termed by him 
brcccia-gastes), and the marl slate and yellow 
sands. 

Lebour wrote one book, the “Handbook to the 
Geology and Natural History of Northumberland 
and Durham,” of which three editions have ap- 
peared (1878—1889). It is a very effective monu- 
ment to his life-work in the two counties, and 
has the remarkable merit of increasing in value 
the more it is used. 

This brief narration of work accomplished gives, 
however, no true estimate of Lebour’s scientific 
activity and influence. He was a many-sided man, 
of wonderful fluency, both in the written and 
spoken word, and a born teacher. His papers are 
models of clearness and skilful arrangement of 
material ; they are written in flawless English, and 
they often di.splay that sense of humour which was 
one of his notable characteristics. These same 
qualities were, if possible, accentuated in his lec- 
tures. He inspired a great band of workers, who 
have carried his methods and enthusiasm to the 
four quarters of the globe, and he was ever ready 
to help, by his sage advice, those whose steps he 
had directed towards scientific paths. J. A. S. 

DR. JOHN McCRAE. 

' I "'HE death of Lt.-Col. John McCrae at the early 
age of forty-four is a sad loss to the 
Canadian Army Medical Corps and to the pro- 
fession at large. Dr. McCrae belonged to the 
type of modern physician in whom the study of 
disease is based on a thorough* training in biology. 
A pupil of Ramsay Wright and of A. B. Macallum 
at the University of Toronto, he began his 
academic career as fellow in biology, and after- 
wards went to McGill as fellow in pathology. 
Associated with Prof. Adami at the Royal Victoria 
Hospital, Montreal, he became known as a popular 
teacher and a keen investigator of problems in 
clinical medicine. He was the joint author with 
Dr. Adami of the well-known “ Text-book of 
Pathology.” Always keenly interested in military 
matters, he joined his old battery at the outbreak 
of the Boer War, and in 1902 gained his majority 
and was given command. It is to be hoped that 
the valuable notes and sketches pf his .South 
African campaigns may be published. In the 
present war he served with the Canadian Artillery, 
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and was in the critical battles north of Ypres. 
Later he took charge of the medical department 
of the McGill Hospital, and a few days before his 
death had been appointed consulting physician to 
one of the British divisions. He was a keen 
soldier, with a fine spirit of devotion to duty, and 
a personality which made him beloved by a wide 
circle of friends on both sides of the Atlantic. 

Among Canadian poets Dr. McCrae had a high 
place. War poems from his pen have appeared in 
the Spectator and in Punch. “Flanders’ Fields” 
has the true ring — and will live : 

In Flanders’ Fields the poppies blow 
Between the crosses, row on row, 

That mark our place, and in the sky 
The larks still bravely singing fly. 

Scarce heard amid the guns below. 

We are the dead. Short days ago 
We lived, felt dawn, saw sunset glow. 

Loved and were loved ; and now we lie 
In Flanders’ Fields. 

Take up our quarrel with the foe, 

To you from failing hands we throw 
The Torch — l)e yours to hold it high ; 

If ye break faith with us who die. 

We shall not sleep, though poppies grow 
In Flanders’ Fields. 


NOTES, 

The political correspondent of the Daily Mail an- 
nounces that the Government has sanctioned a scheme, 
which will involve several millions of pounds, to provide 
capital to develop the dye industries in this country. 
It has been realised for some time that the provision 
made in 1915, when British Dyes, Ltd., w^as estab- 
lished, is altogether inadequate to place the industry in 
a position comparable with that of the great German 
syndicate of dye manufacturers. The capital of these 
firms is more than 50,000,000!., whereas that of British 
Dyes, Ltd., is only about 2 ,(kk),ooo!., and the whole 
of our dye manufacturing firms have much less than 
one-tenth the capital of the German syndicate. It is 
obvious, therefore, that even if a co-operative scheme 
is arranged between these separate enterprises, much 
more will have to be done to increase the total capital 
available for the industry, build the necessary plant, 
and secure a sufficient number of research chemists 
and chemical engineers to enable our dye manufac- 
turers to face the severe competition to which they will 
be subjected at the end of the war. The industry is 
of prime importance ' to our national development, for 
it is bound up with many other manufactures, directly 
or indirectly, and its ramifications enter into most arts 
of peace as well as those of war. We are glad to learn, 
therefore, that the Government is taking the necessary 
steps to make our position strong enough to withstand 
the severe assaults which it will have to bear when 
commercial competition is not restricted by conditions 
of war. 

We learn from a message from the Petrograd corre- 
spondent of the Times, published in the issue of Febru- 
ary 20, that the abolition of the Julian calendar and 
the substitution of the reformed, or Gregorian, calendar 
has been formally announced by the Government of 
the People’s Councils. “ .Attempts from the time of 
Pe^r the Great to effect this reform have always failed 
throut^ ecclesiastical opposition, but now that the 
OrthOTox Church has been divorced from the State its 
opinions and traditions are entirely ignored.’’ 
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We regret to see the announcement of the death^ on 
February 16, at sixty-four years of age, of Dr. F. M. 
Sandwith, C.M.G., Gresham professor of physic, and 
lecturer at the London School of Tropical Medicine. 

The King has approved the grant of the Polar medal 
with clasp inscribed “Antarctic, 1914-16’’ to Sir E. H. 
Shackleton, Lieut. Frank Wild, Lieut. J. R. Sten- 
house, and other members of the Endurance and 
Aurora parties of the Imperial Trans-Antarctic Expedi- 
tion, 1914-16. 

At the annual meeting of the Optical Society held 
on February 14, the election of officers and council for 
the year 1918-19 was announced as follows ; — Presi- 
dent, Prof. Cheshire; Treasurer, Mr. H. F. Purser; 

I Librarian, Mr. J. H. Sutcliffe; Secretaries, Mr. Wm. 
Shackleton and Mr. T. Smith. Members of Council, 
Naval Instructor T. Y. Baker, Mr. P. F. Everitt, Mr. 
J. W. French, Mr. E. B. Knobel, and Mr. F. C. Watts. 

We learn from Science that the U..S. War Depart- 
ment has established a Chemical Service Section and 
two lieutenant-colonels have been commissioned — Dr. 
R. F. Bacon, director of the Mellon Institute, Pitts- 
burg, to have charge of the chemical work in France, 
and Prof. W. H. Walker, of the Massachusetts Insti- 
tute of Technology, to have charge of the work in the 
United States. 

The acting-secretary of the Decimal Association 
sends us the following extract from the New York 
Tribune of January 22 : — “Adoption of the metric sys- 
tem of measurements for artillery and machine-guns 
and maps for the American overseas forces was an- 
nounced to-day by the War Department. The change 
w.as agreed upon at the suggestion of the French 
Government to avoid confusion in France.” 

The President of the Board of Agriculture and 
Fisheries has appointed a Committee to advise in regard 
to all electrical questions connected with the carrying 
out of experiments in electro-culture, and, particularly, 
with regard to the construction of apparatus suitable for 
use on an economic scale and to the making of such 
electrical measurements as may be necessary in con- 
j nection with the experiments. The members of the 
I Committee are as follows : — Sir John Snell (chairman), 

I Mr. A. B. Bruce, Prof. V. H. Blackman, Dr. C. 

Chree, Mr. W. R. Cooper, Dr. W. H. Eccles, Mr. 

■ J. S. Highfield, Prof. T. Mather, Dr. E. J. Russell, • 
; and Mr. C. T. R. Wilson. Mr. B. W. Phillips, of the 
Board of Agriculture and Fisheries, will act as secre- 
tary to the Committee, and all communications should 
be addressed to him at 4 Whitehall Place, S.W. 4 . 

We regret to note that the death of Mr. John Far- 

? uharson McIntosh is recorded in Engineering for. 

'ebruary 15. Mr. McIntosh was born in 1848, and was 
connected with the Scottish railways for fifty-two years, 
nineteen of which he served as locomotive super- 
intendent of the Caledonian line. Immediately after 
j his appointment he began to design a series of locomo- 
tives, beginning with the “ Dunalastair ’’ for the Glas- 
gow and Carlisfe passenger service. He was invited by 
the Belgian Government to prepare designs suitable for 
the international express service on the State railways 
from Ostend. Mr. McIntosh was a member of tbe 
Association of Railway Locomotive Engineers, and was 
president in 1911, in which year also he was created a 
member of the Royal Victorian Order. 

At the outbreak of the war the Swiss Federal 
Government seized all the instruments installed in 
Swiss wireless stations, so that such stations could no 
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longer receive the daily time-signals transmitted from 
the Eiffel Tower. At the urgent request of several 
establishments, the Swiss Administration of Telegraphs 
and Telephones decided to arrange for the retrans- 
mission of such signals, by telephone, as received from 
the Paris Observatory. Since August, 1916, therefore, 
Swiss telephone subscribers have thus been able to 
receive, by telephone each day, between 10.56 and 
II a.m., the Eiffel Tower signals transmitted to Berne 
and repeated simultaneously. In a recent communica- 
tion to the Swiss Geophysical Society (quoted in La 
Nature for February 2), M. Paul Ditisheim, the 
eminent Swiss horologist, states that this service has 
worked perfectly, and that the signals transmitted in 
this manner do not vary more than ±0-087 sec. from 
the time as transmitted from Paris. 

Replying to a number of questions raised by the 
vote for a supplementary sum of 4000I. for expenditure 
in respect of art and science buildings in connection 
with the Civil Service Supplementary Estimates, Sir 
A. Mond said, in the House of Commons on Monday, 
February 18, that the Imperial Institute was partly 
occupied for the sugar rationing purposes of the Minis- 
try. As to the new Science Museum, it was in course 
of construction, and incomplete. It had been repre- 
sented that the work of construction ought to be con- 
tinued during the war, but he was not in a position 
to complete the construction of museums in existing 
circumstances. Corsiderable expense had been in- 
curred in making the finished part of the building suit- 
able for the work now to be done there. Museums 
now wholly or partly occupied by Government Depart- 
ments were the National Gallery, the Tate Gallery, the 
Wallace Gallery, the Victoria and Albert Museum, and 
the British Museum, of which a small part had been 
taken over. The vote was agreed to. 

The Norwich Public Library has received for its 
extensive local collection a valuable donation from Mr. 
A. H. Patterson, the well-known Norfolk naturalist. 
On Tuesday, February 19, the Norwich City Council 
passed a resolution of thanks to Mr. Patterson for his 
enerous gift of "a large and valuable collection of 
is writings and sketches, comprising his manuscript 
notebooks from 1878 to 1916 (including original draw- 
ings, printed articles, and letters), a complete set of 
his published works relating to the natural history of 
Norfolk, and about a thousand of his political, foot- 
ball, and fishing cartoons of local interest.” Mr. 
Patterson has had the opportunity of making continu- 
ous observations for about forty years in a district — 
the Norfolk estuary (Breydon)— which is particularly 
attractive to naturalists. It is one of best districts in 
the country for observation of fishes and birds, includ- 
ing a large number of bird immigrants, some of which 
are extremely rare visitants to our shores. Great suc- 
cess has attended his unceasing vigilance, and he has 
been able to make valuable additions to the list of Nor- 
folk* fauna, particularly fishes. His notebooks are a 
mine of vdluable information, for in them since 1878 
he has recorded day by day his careful observations of 
the fauna, and has preserved notes of curious and in- 
tere.sting specimens which have been brought to him, 
pen-and-ink sketches, and coloured drawings of in- 
teresting examples, and letters from other naturalists 
regarding his work. 

At the opening ceremony of the Bose Research In- 
stitute at Calcutta, the founSer, Sir J. C. Bose, delivered 
an address, published in the Pioneer Mail of December 
8 last, in which he pointed out that thirty-two years 
ago, when he began the teaching of science, it was 
generally supposed that the Hindu mind, immersed in 
metaphysical speculation, was unable to undertake 
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scientific inquiries. There were then no well-equipped 
laboratories, no skilled mechanicians. “Twenty-three 
years ago some of the most difficult problems connected 
with electric waves found their solution in my labora- 
tory, and received high appreciation from Lord Kelvin, 
Lord Rayleigh, and others. The Royal Society honours 
me by publishing my discoveries and offering an appro- 
priation from a special Parliamentary grant.” He 
added : — “The work already carried out in my labora- 
tory on the responst^ of matter and plant-life has 
opened out very extended regions of inquiry in physics, 
physiology, medicine, and psychology; but high suc- 
cess is not to be obtained without corresponding experi- 
mental exactitude; hence the instruments and appa- 
ratus designed here which stand before you in our 
entrance hall.” The institute is admirably equipped 
for the special research which its staff intends to under- 
take. An inttTesting feature is a small garden of sensi- 
tive plants. A large double tracing is being auto- 
matically made in two parallel curves, one recording 
atmospheric changes, while the other summarises the 
responses of a large tree to these changing conditions 
for every minute of the twenty-four hours. 

Some exceptionally large stone implements discovered 
in 1887-88 near the Johnstone River, on the Pacific 
coast of Queensland, arc described in the February 
issue of Man by Mr H. Ling Roth. The materials 
from which they are made are an altered diabase^ 
.argillaceous and micaceous grit, and an arenaceous 
shale. One implement measures 16 5 cm. by 10-9 cm. by 
2 9 cm. Dr. Walter E. Roth, who made some inquiries 
regarding them, states that at the present day such 
stone axe-heads are not used — in fact, no stone axes 
are used. They seem to have been procured from 
uarries, one about ninety miles from the scene of the 
iscovery. Dr. Roth found, in the neighbourhood of 
Boulia, an axe-head measuring 9 in. in its greatest 
diameter — considerably larger than any in the collec- 
tion now described. These appear to be the largest 
dressed stones hitherto found in Australia, but the 
Bankfield Museum possesses a similar implement from 
Lifu, Ixiyalty Islands, formed of impure jade. It is 
not so large as some of the btg New (^'^ledQnian stones 
fastened at right angles to a handle by sinnet passed 
through two holes in the stone. 

According to an investigation on the “ Diet, Nutri- 
tion, and Excretion of .-\siatic Races in Singapore,” 
undertaken by Prof. J. Argyll Campbell, and published 
in the Journal of the Straits Branch of the Royal Asia- 
tic Society in 1917, the energy value of the diet of a 
Chinese, a Tamil, or a Malay medical student was 
only about 1600 Calories. That of a Brahmin was 
higher, but, the diet being vegetable, was to a large 
extent unutilised. To compare with this, we may take 
the diet of an Anglo-Indian, according to McCay, which 
was 2800 Calories, and that of a Fdipino, which was 
2630 Calories. It is suggested that the low-energy 
value of the Singapore diet may be due to the moist 
atmosphere, which retards loss of heat by evaporation, 
so that less food is required. Another contributory 
cause is the small amount of muscular exercise taken 
by the Singapore student. Although Europeans in the 
tropics are not inclined to take much exercise, they 
cannot keep healthy on a European diet unless they 
do so. The author found the Singapore students to 
do as much brain work as his previous European 
students did. 

In a letter written on Christmas Day, 1^7, from 
Dongonab, via Port Sudan, Nubia, Mr. C}{iU Cross- 
land reports his having found a species o^r Ophio- 
glossum growing in a patch of disintegrated coral just 
below the top of a cliff 136 ft. high on Rawaya penin- 
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sula on the Red Sea coast, near lat. 21° N. The. 
species in question is doubtless O. capetise, Schlecht., 
which has already been recorded by Prantl as having 
bfXMi collected by Schweinfurth in May, 1864, in an 
.'tdjac<‘nt locality — the western side of Macaur Island, 
lat. 21^ N., on coral detritus. This species, unlike the 
European O. vulgatum, Linn., prefers dry situations 
It was collected by .Schimper in Abyssinia in sandy 
desert. The late Prof. Pearson met with it among 
Acacia scrub in German South-West Africa, and in 
deep sand at Kiubis, in Great Namaqualand. In Natal 
it has been found growing only on very dry sandy 
knolls ne.ar Durb.an. Mr. Crossland remarks that two 
showers in November constitute all the rain th.'it had 
f.'dlcn at Dongonab during 1917, and that wholly dry 
years arc common. The desert flora of lat. 21® N. is 
much less abundant, and individual plants are mon* 
stunted, than is the case onlv a hundred miles further 
south. Generally the plants that occur are. confined to 
water-courses and drainage lines, but the cliff on which 
he met with the Ophioglossum bears a few bush<'s near 
the top. 

Wk have received the 1916-17 part of the Transactions 
and Proceedings of the Perthshire Society of Natural 
Science, the pages of which show a continuance of 
careful work. Mr. Henry Coates, the curator of the 
admirable regional museum, deals with some stone 
cists from the Carse of Gowrie; Mr. Graham Callander 
has an interesting paoer on methods of archaeological 
research; Mr. J. A. Donald discusses to good purpose 
some of the difficult problems of afforestation ; Mr. 
D. A. Haggart describes, in a racy manner, various 
faunistic and floristic rambles in Mid-Perth, especially 
among the hills. One of Mr. Haggart ’s notes is en- 
thusiastic over the delicious meal which may be made 
of roast sparrow, and another directs, attention to a 
change of colour exhibited by the beetle, Carabus 
catenulafus , w'hen it is excited. Mr. Barclay, the presi- 
dent of the society, records some interesting botanical 
rarities, such as Polamogeton gracilis (reputed to be 
a hybrid of P. alpinus and P. heterophyllus), which 
differs from all, or almost all, other pond-weed hybrids 
in being fertile iind producing good fruit. It h«as 
hitherto been found in Britain in only one station in 
the .Shetland Islands. The Proceedings contain a num- 
ber of notes of interest, c.g. on the activity of a hedge- 
hog in catching bees flying and crawling about in front 
of a hive, and on the sub-fossil antler of an elk (Alces 
niachlis) found near Methven in 1801. It measured 
2/ in. across from one extreme snag to another, and 
weighed 8^' lb. A good photograph is given. The 
Perthshire Society was founded In 1867, and it deserves 
to be congratulated on its record of fifty years of 
activity. It w'ears well, and is a fine example of what 
;i local Natural History Society should be. 

In an article on “ Forestry in the Dominion of New 
Zealand,” just published in the Quarterly Journal of 
Forestry (vol. xii., pp. 1-28), Sir W. Schlich gives an 
account of the present condition of the forests in that 
country, and critically discusses their future manage- 
ment. A Royal Commission, which submitted a re- 
port to the Government in May, 1913, practically re- 
commended that the valuable native forests should be 
replaced by artificial plantations of exotic trees. Sir 

, W. Schlich considers it injudicious to neglect the 
natural forests, and urges that a considerable area of 
these should be declared permanent State reserves, and 
managed for the sustained production of timber in 
such a way that the more valuable specie.9 would 
naturajte: regenerate themselves. It is a melancholy 
fact tMR, apart from a few remnants, the Kauri forests 
have'll^n destroyed. This wonderful tree yields one 
oj the finest coniferous timbers in the world, and surely 
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j something might be done to restore the tree beyond 
the reservation of a few acres for sentimental reasons. 
It is asserted by the Royal Commission that “the 
timber trees of New Ze.aland are of much slower 
growth than those grown in forestry operations the 
world over.” This opinion is quite unfounded. Mr. 
D. E. Hutchins, who has lately been in New Zealand, 
states that Kauri is fit to cut at too years old, and i* 
then 2 ft. in diameter, w’hich is a greater rate of 
growth than that of most European trees. Sir \V. 
.Schlich, using the meagre statistics available, holds 
that the growth of Podocarpus Totara, the second most 
valuable native conifer, is equal to that of silver fir, 
which produces the largest yield of timber of any tree 
on the continent of Europe. The article, which is 
replete with statistical, economic, and geographical 
infornnition, is illustrated with four maps of New 
Zealand, showing the distribution of the forests, rain- 
fall, and physical fe.'itures. 

Mf..ssrs. R. D. .Salisbury and G. N. Knapp, in “The 
Quaternary Formations of Southern New Jersey ” (Final 
Report of State Geologist, vol. viii., 1917), illustrate 
by an admir.able series of drawings the stages in the 
history of the coastal plain, the material of which is 
largely derived from Glacial outwash, and was accumu- 
lated under terrestrial conditions. A former diversion 
of the Hudson River is suggested. 

The Geological Survey of Scotland has issued .n 
memoir on “The Economic Geology of the Central 
Coalfield of Scotland, Area II.” (1917), covering the 
country round Falkirk. A numl)er of vertical sections 
are conveniently included in a pocket at the end. We 
notice how the miners’ words, “fakes,” “blaes," and 
“ribs,” which have also invaded Irish geology from the 
north, are accepted as technical terms, for the benefit 
of those who will primarily use the memoir. 

The Canadian Department of Mines has issued a 
recent memoir descriptive of the magnesite deposits of 
Grenville District, Quebec. Magnesite is a refractory 
material, extensively used in connection with the manu- 
facture of open-hearth steel, and the British demand 
has been in the past supplied mainly from Greece, 
particularly from the island of Euboea, which furnishes 
the mineral in a high state of purity, containing about 
46 per cent, of magnesia, a little more than i per cent, 
of lime, and less than i per cent, of silica. It is of great 
importance that we should be able to obtain all the 
materials required for our basal industries from within, 
the British Empire^ and hence authoritative informa- 
tion upon these Canadian deposits is very welcome. 
The Grenville area lies just to the north o? the River 
Ottawa, about midway between the towns of Ottawa 
and Montreal, and is thus conveniently situated as 
regards exportation of its mineral production. A con- 
siderable number of separate depbsifs have already 
been proved to exist ; the magnesite is practically every- 
where intimately associated with dolomite, so* that 
most of it contains ■ more than' 7 per cent, of lime. 
The quantity of magnesite already proved containing 
less than 12 per cent, of lime is estimated at close 
upon 700,000 tons, whilst nearly 500,000 tons of mixed 
magnesite and dolomite, containing more than 12 per 
cent, of lime, are also known to exist, and there is 
evidence that other deposits of magnesite still remain 
to be discovered.. It is important that the attention 
of ironmasters in this country should be directed to the 
existence of a new source of supply of this important 
material. 

In the Philosophical Magazine for January Dr. J. G. 
Leathern discusses the motion of a hydrodynamical 
liquid past a two-dimensional contained solid having a 
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mo.tion of translation and rotation. The object of the 
paper is to apply the method of periodic conformal 
transformation to problems of this class of a more 
general character than those commonly given in text- 
books. For this purpose the motion is divided into two 
portions, viz. a uniform rotation of the solid aind liquid 
and a spinning motion with equal and opposite spin 
past the solid boundary supposed at ^Ifc^t, the two 
motions combined making up the reqtilred hydro- 
dynamical solution. 

In the December issue of The Central Mr. R. A. S. 
Thwaites, of Messrs. Allen and Co., Bedford, gives a 
valuable summary of the results which have been ob- 
tained by .1 study of the effects of the heat treatment 
of nickel-chrome and other, steels on their mechanical 
pn^erties. This study has been forced on the British 
steel manufacturers by the authorities insisting that 
steels for aeroplane engines should satisfy an impact 
test which the foreign steels available before the war 
satisfied without difficulty. By hardening the steel at 
830° C., and tempering at 640° C. instead of 250^^ C., 
the number of foot-pounds required to break a small 
notched bar by the Izod .test can be raised from 25 to 
c)2. The yield point and ultimate strength of the steel 
.'ire reduced by this treatment, .and Mr. Thwaites gives 
curves showing how all the principal mechanical pro- 
perties of the steel are affected by tempering at lem- 
pi'ratures between 350^^ and 600° C. From these curves 
the proper tempering temperature to ensure steel of 
given mechanical properties may be found. 

During the last few years a number of experi- 
menters, including Reinganum, Walmsley and 
Makower, Miehl, Mayer, Sahni, Kinoshita and Ikeuti, 
have published excellent photographs showing the 
tracks of indu^ual a particles from radium which 
strike th<* photographic plate at glancing incidence. 
In a recent paper Kinoshita and Ikeuti (Journ. Coll. 
Sci., Imper. Univ., Tokio, November 20, 1917) sum up 
our information' on this interesting subject, and show 
a number of such photographs. Special methods were 
used to obtain very small radiating nuclei, so that the 
radial tracks of the expelled a particles show up clearly. 
The track of an a particle (magnification 500 to 1500) 
is not continuous, but marked by a number of de- 
veloped grains from ten to twenty in number, depend- 
ing on the velocity of the particle. An estimate is 
given of the diameter of these grains, with a discussion 
of the general theory of their formation and of the 
"action of o rays on a photographic plate. 

A RECENT issue of Industrial Management {The 
Engineering Magazine) contains several informa- 
tive .articles- by officials connected with depart- 
ments of • the United States Government. The 
Horn ‘ William C. Redfield, Secretary of the De- 
partihent of Commerce, gives several striking 
instances of the waste that goes on continually in in- 
dustry. • According to the Department of Agriculture, 
65 per cent. ^ a . tree is w’asted in converting it into 
lumber, ;Md ten. million dollars further is . wasted 
annually in drying the lumber so made. Again, vast 
amounts of scrap wood available for making pulp, 
alcohol, or vegetable products are burned or allowed to 
rot. It has only Recently been realised that whale meat 
is a delicacy, and that thfe|lntestines of the whale 
make good leather. In the fast the carcases of seals 
were Invariably thrown ftway after removing the skin, 
although the blubber can be used to make oil, the flesh 
for meat, and the bones for fertiliser. Germany, on 
the other hand, is pre-eminently an economical coun- 
try, and many of her industries, such as those asso- 
ciated with dyestuffs and explosives, were built up on 
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so-called waste products. The four chief defects in 
industry to be overcome are : — (i) Separation of science 
from industry; (2) industrial waste; (3) lack of indus- 
trial and commercial education ; and (4) ignorance of 
manufacturing costs. The Hon. L. F. Post gives a 
summary of the work of the Department of Labour 
in connection with the war. Among other feats, it 
has registered 10,000 ship workers in ten days, placed 
more than 300,000 men in manufacturing employment 
last year, and adjusted 323 labour controversies in war 
industries between January 1 and October 25, 1917.. 
Finally, Mr. H. E. Coffin discusses the general organ- 
isation of the business department of the United States 
Government, and analyses the functions of the some- 
what complex boards and committcies. The complaint 
has been made that there is too much subdivision. 
Mr. Coffin, however, thinks that the confusion is more 
apparent than real — 'n short, that the three main 
groups of the war rganisation, dealing respectively 
with purchasing, industrial policy, and labour, are 
“shaking down.” 

Engineering for February 15 reproduces some in- 
teresting photographs of damage done to the machinery 
of German steamers interned in Brazil. These photo- 
graphs illustrate the thoroughness of German destruc- 
tion ; in one case of two damaged cylinders, at least 
8000 holes must have been drilled transversely and 
vertically through the cylinders. The cylinders illus- 
trated had been broken into hundreds of small pieces, 
and in order to make new cylinders to suit the set of 
engines it was necessary to collect as many pieces as 
possible and to patch them together so that the dimen- 
sions could be measured accurately. Most of the 
broken parts were found carefully stored betw’een decks, 
evidently in order to be used as scrap metal in Ger- 
many in the event of the return of the ships to the 
Fatherland. The number of German vessels interned 
in Brazil was approximately forty-five, totalling 235,000 
gross tons. In the early part of 1917 the Brazilian 
Government invited Messrs. Vickers, Ltd., to survey 
the damage and carry out the steps necessary for re- 
pair. • It was found that the repairs could be carried 
out in the naval arsenal of Brazil, and great credit is 
due to the engineering officers of the Brazilian Navy, 
not only for executing the work, but also for the 
expedition with which it was carried out. 

MesSRvS. a. G.4LLENKAMP AND Co., LtD., Of Sun 
Street, Finsbury Square, E.C.2, have sent us their cir- 
culars describing viscometers and centrifugal machines. 
In the former list are placed Redwood’s and Engler’s 
instruments, with details for use. No technical-school 
laboratory or any works wherein lubricating oils are 
largely used should be regarded as completely equipped 
without one of these standard viscometers, for, although 
it is possible to determine the viscosity of an oil in the 
usual physico-chemical way, yet the conversion of 
“absolute viscosity” to “seconds Redwood” is by no 
means possible with accuracy in every case, and one 
must* remember that the grading of an oil is largely 
determined by its Redwo^ number, and not by its 
true viscosity. In the same list is described a convenient 
stop-watch for timing the flow of oil. Pensky-Mar- 
tin’s, Gray’s, and the Abel flash-point apparatus are also 
included in this list. For some time past there has 
been a demand for convenient and compact laboratory 
centrifuges. In the circular to hand (No. 193) are 
described hand patterns from so low a price as two 
guineas to small power-driven instruments, built to run 
at 5000 revolutions per minute. A modification; de- 
signed for the rapid drying of crystals, and based on 
the design of the works “ whizzef,” will doubtless be 
found of value*: in many laboratories. 
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OVR ASTRONOMICAL COLUMN. 

Relativity and Gravitation. — A pamphlet has just 
reached us entitled “ La spostamento del perielio di 
mercurio, e la deviazione dei raggi luminosi, secondo 
la teoria di Einstein,” by Attilio Palatini (from Nuovo 
Cimento, July, 1917; Pisa: Stabilimento Tipografico 
Toscano). The pamphlet, like the article by Prof. 
Eddington in Nature of December 28, 1916 (vol. 
xcviii., .p. 328), aims at making the outlines of Ein- 
stein’s relativity theory clear to those who have not 
access to his original w’orks. The points in which the 
new theory differs from our earlier conceptions of 
Euclidean space and Newtonian dynamics are clearly 
brought out. As the title indicates, particular stress 
is laid upon the manner in which it completely accounts 
for the excess of 43" per century in the motion of the 
perihelion of Mercury’s orbit, which had been recog- 
nised as a difficulty in the Newtonian theory. It is 
especially noteworthv that the Einstein theory was laid 
down quite independently of this result, which is there- 
fore in the nature of an undesigned coincidence. It 
differs in this respect from some other relativity theories, 
which have assumed arbitrary values for certain co- 
efficients, in order to satisfy the observed facts. Ein- 
stein’s result involves no arbitrary constant, but simply 
depends on the ratio of Mercury’s velocity to that of 
light. The pamphlet employs two different methods of 
development, each leading to the result that the peri- 
helion advances o-i" in one revolution of Mercury. 

The other test proposed by Einstein for his theory 
is that a ray of light from a star just grazing the sun’s 
surface and passing on to the earth would be deflected 
through an angle of 1*75*. It is shown in *the pamphlet 
how this result is deducible from Einstein’s principles, 
and allusion is made to total solar eclipses as affording 
opportunities for a practical test. The Astronomer 
Royal has already urged that advantage be taken of 
the very favourable total eclipse of May, 1919, for 
experiments of this kind. Prof. Eddington has pointed 
out that the doctrine that light has inertia would lead 
us to expect a deflection of o-88* at the sun’s limb in 
any case ; so the Einstein test depends on the difference 
between this value and 1-75'. 

The System of k Pegasi. — ^The star k Pegasi is 
a visual binary having the unusually short period of 
11-35 y<*3*'s, and one of the components, as found by 
Campbell in 1900, is a spectroscopic binary. An in- 
vestigation of this interesting triple system has been 
made by Dr. F. Henroteau, utilising spectrograms pre- 
viously taken at the Lick Observatory, and numerous 
others recently obtained by himself (Lick Observatory 
Bulletin, No. 304). Elements of the orbit of the spec- 
troscopic pair, computed for the epochs 1900, 1912, and 
1917, clearly show the changes to be expected from the 
revolution round the centre of mass of the visual sys- 
tem, and they also indicate a revolution of the line 
of apsides, probably due to perturbations occurring in 
the spectroscopic binary orbit under the influence of the 
third body. Combining the data obtained by telescopic 
and spectroscopic observations, it is shown that the 
semi-major axis of the orbit of the spectroscopic binary 
is 511,100,000 km., while that of the visual pair is 
1,826,000,000 km. Since the apparent semi-major axis 
is 0 29', it follows that the parallax is 0-025'. The 
total mass of the spectroscopic pair is 10-33 times, and 
the mass of the other visual component 4 00 times, that 
of the sun. There are curious variations in the appear- 
ance of the spectrum, which seem to be satisfactorily 
explained by the superposition of an F class spectrum, 
pscillating in a period of 5-9715 days, upon a spectrum 
of possibly the sftme class osdilating by a smaller 
amount in a perjod of xi-35 years. 
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FORTHCOMING BOOKS OF SCIENCE. 

I ' 

' Agriculture and Horticulture. 

j Bailliere, Tindall, and Cox. — A new edition of Cows> 
: Cowhouses, and Milk, G. Mayall. 

I 

Anthropology and ARCiii^OLOCY. 

•Jr- 

Macmillamuand Co., Ltd. — Folk-Lore in the Old 
1 Testament, "Sir J. G. Frazer, three vols. 

Biology. 

Constable and Co., Lid. — Coniferous Trees, A. D. 
Webster, dlustrated. C. H. Kelly. — Spiders and 
j Beetles, and How to Identify Them, S. N. Sedgwick. 

I John Murray . — The Life and Letters of Sir Joseph 
I Dalton Hooker, O.M., G.C.S.L, L. Huxley, 

; based on material collected and arranged by 
Lady Hooker, two vols., illustrated. L. Reeve 
and Co., Ltd. — Flora of Tropical Africa, edited by 
Sir D. Prain, vol. vi., section 2, part 2, dealing with 
the orders Ulmaceae to Cycadaceae; vol. ix. (Gra- 
mineae), part 2. The University Tutorial Press, Ltd. 
— Text-Book of Botany, J. M. Lowson, Indian edition, 
revised by Birbal Sahni. 

Chemistry. 

G. Allen and Unwin, Ltd. — ^The Treasures of Coal 
Tar, Prof. A. Findlay. BaiUikre, Tindall, and Cox . — 

, Plant Products and Chemical Fertilisers, S. H. Collins, 
and a new edition of Aids to Analysis of Foods and 
Drugs, C. G. Moor and W. Partridge. Blackie and 
Son, Ltd. — A Complete Course of Volumetric Analysis 
for Middle and Higher Forms of Schools,. William T. 
Boone. J. and A. Churchill, — Applied Analytical 
Chemistry, edited by Prof. V. Villav^c^ll, translated 
by T. H. Pope, vol. ii. ; Chemical CoitiDination among 
Metals, Drs. M. Guia and C. Guia-LolHni, translated 
by G. W. Robinson. Constable and Co. — What Indus- 
try Owes to Chemical Science, R. B. Pilcher and F. 
Butler-Jones, with an introduction by Sir G. Beilby 
(“The Engineer” Series), and a new edition of Labora- 
tory Guide of Industrial Chemistry, A. Rogers, illus- 
trated. Crosby Lockwood and Son. — High Ex- 
plosives : their History, Manufacture, Proper- 
ties, and Uses, Lieut. E. de W. S. Colver, illustrated. 
Longmans and Co. — Lecithin and Allied Substances ; 
The Lepins, Dr. H. Maclean (Monographs on^ Bio- 
chemistry). Macmillan and Co., Ltd. — Sir William 
Ramsay, K.C.B., F.R.S. ; Memorials of His Life and 
Work, Sir W. A. Tilden, with portraits; The Manu- 
facture of Intermediate Products for Dyes, Dr. J. C. 
Cain, illustrated. Scott, Greenwood, and Son. — New 
editions of The Chemistry of Essential Oils,, E. J. 
Parry, two vols., and Iron Corrosion, Anti-Fouling 
and Anti-Corrosive Paints, L. E. Andes. The Univer- 
sity Tutorial Press, Ltd. — Senior Practical Chemistry, 
H. W. Bausor. 

Engineering. 

Benn Bros., Ltd. — Electrical Mea«uring Instru- 
ments : their Design, Construction, and Application, 
Dr. C. V. Drysdale and A. C. Jolley; The Handling 
of Materials : A Manual on the Design, Construction, 
and Application of Cranes, Conveyors, Hoists, and 
Elevators (being the second and enlarged edition of 
” Electric Cranes and iHoists ”), H. H. Broughton, 
two vols., illustrated ; Tlie Induction Coil, Prof. E. 
Taylor Jones; Manual of the Telephone, W. Aitken, 
two vols. ; and a new edition of Electric Mains and 
Distributing Systems, J. R. Dick and F. Femie. 
Blackie and Son, Ltd. — ^Tidal Lands : A Study of Shore 
Problems, A. E. Carey and Prof. F. W. Oliver, 
illustrated. Constable and Co., Ltd. — The Pro- 
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duction and Treatment of Vegetable Oils, T. W. 
Chalmers, illustrated; Locomotive Valves and Valve 
Gears, J. H. Yoder and G. B. Wharen, illustrated ; 
Physical Laboratory Experiments for Engineering 
Students, S. Sheldon and E. Hausmann, illustrated; 
and a new edition of Industrial Electrical Measuring 
Instruments, K. Edgeumbe, illustrated. Crosby 
Lockwood and Son. — The Aviation . Pocket-Book 
for 1918 : A Compendium of Modern Practice 
and a Collection of Useful Notes, Formulae, Rules, and 
Tables relating to Aeronautics, R. B. Matthews, illus- 
trated; The Mechanical Engineer’s Pocket-Book for 
1918, comprising Tables, Formulae, Rules, and Data : 
A Handy Book of Reference for Daily Use in En- 
gineering Practice, by the late D. Kinnear Clark, tenth 
edition, thoroughly revised and enlarged, by II. H. P. 
Powles, with a new Electrical Section by Dr. F. T. 
Chapman; The Engineer’s Year-Book for i9*^» 
Kempe, with collaboration, illvistrated; Aviation En- 
gines : their Design, Construction, Operation, and 
Repair, a book for the Student, Engineer,^ and all 
interested in Aviation, by a recognised authority,^ illus- 
trated; Glossary of Aviation Terms in English-French 
and French-EngHsh, Lieut. V. W’. Pag<5 and Lieut. P. 
Montariol, illustrated ; .An Aviation Chart : The Loca- 
tion of Aviation Power Plant Troubles Made Easy. A 
large wall chart, showing a typical aeroplane power plant 
in part section, with all important components shown. 
Macmillan and Co,, Ltd. — Alternnling-currcnt Elec- 
trical Engineering, P. Kemp, illustrated. 5ir^ Isaac 
Pitman and .Sons, Lid. — Electric Motors and Control 
Systems, A. Dover, illustrated ; A Small Book on Elec- 
tric Motors for Continuous and Alternating Currents, 
W. P. «Maycock; Rudiments of Telephony, T. F). Her- 
bert; The Stability and Control of Aeroplanes, A. W. 
Judge 4 m* of the Manuals of Aeronautics); .Aero- 
nauticaP^attSirials and Methods of Construction, A. W. 
Judge (vol. iv..of the Manuals of Aeronautics); and 
new editions of Magneto and Electric Ignition, W. 
Hibbert, illustrated; Alternating-current Work, W. P. 
Maycock, illustrated ; The Practical Telephone Hand- 
book and Guide, J. Poole, illustrated; The Slide Rule, 
C. N. Pickworth, illustrated; Gums and Resins, J. 
Parry, illustrated (Ck)mmon Commodities and Indus- 
tries Series) ; Glass and Glass Manufacture, P . Marson, 
illustrated. Scott, Greenwood, and Son. — The 
Strength of Ships, J. B. Thomas, illustrated; 
Elastic Stresses in Structures, translated from 
the French by E. S. Andrews, illustrated; 
Machine and Pitting Shop Practice, G. W. 
Burley, two vols ; Modern Steam Boilers, E, Pull ; 
Moving Loads by Influence Lines and Other Methods, 
E. H. Sprague. 

Geographv. 

Cambridge University Press, — The North Riding of 
Yorkshire, Capt. W. J. Weston (Cambridge County 
Geographies). • 

Geology. 

Cambridge* University Press. — Lecture on John 
Michel!; delivered before the Yorkshire Philosophical 
Society, Sir Archibald Geikie. 

Matmbmatical and Physical Sciences. 

Cambridge University Press. — ^I'he Theory of Elec- 
tricity, G. H. Livens; Theory of Functions of a Com- 
plex Variable, Prof. A. R. Forsyth; Lecture Notes on 
Light, J. R. Eccles. C. H. Kelly. — Stars and How to 
Identify Them, E. W. Maunder. Longmans and Co. 
—Infinitesimal Calculus, Prof. F. S. Carey, in two sec- 
tions, Section 11. ; Differential Equations, Dr. H. Bate- 
man (Longmans* Modern Mathematical Series). Mac- 
millan and Co., Ltd. — A Text-Book of Physics for the 
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Use of Students of Science and Engineerinjg, J. Dun- 
can and S. G. Starling, illustrated, in nve parts : 
Dynamics; Heat, Light, and Sound; Magnetism and 
Electricity; Heat; Light and Sound. The University 
Tutorial Press, Ltd.— Intermediate Text-Book of Mag- 
netism and Electricity, R. W. Hutchinson. 

Medical Science. 

Baillikre, Tindall, and Cox. — Meat inspection 
Problems, Dr. W. J. Howarth; .Aids to Rational 
Therapeutics, Dr. R. W. Leftwich; and new editions of 
Papers on Psycho-Analysis, Dr. E. Jones, and Errors 
of .AccommodaUon and Refraction of the Eye, 
Dr. E. Clarke. A. and C. Black, Ltd . — 
A new edition of Radiography and Radio-Thera- 
peutics, Dr. R. Knox. /. and A. jChurchiVL . — 
The History and Present Position of Massage and 
Medical Gymnastics, Dr. Kleen, translated by Dr. 
Mina Dobbie; and a new edition of A Manual of Bac- 
teriology, Prof. R. T. Hewlett. H. K. Lewis and Co., 
Ltd. — ^Regional Surgery, edited by Dr. J. F. Binnie, 
three vols, vol. i. ; The Influence of Sunlight in the 
Production of Cancer of the Skin, Dr. N. Paul, illus- 
trated; The Action of Muscles and Muscle Rest, Dr. 
C. Mackenzie, illustrated; Anti-Malarial Work in 
Macedonia among British Troops, Maj. W. G. Wil- 
loughby and Capt. L. Cassidy, illdstrated; Gould’s 
Pocket Medical Dictionary; Stitt’s Tropical Diseases; 
Stitt’s Practical Bacteriology; and new editions of Dr. 

H. Lewis Jones’s Medical Electricity, revised and 
edited by Dr. L. W. Bathurst, and Landmarks and 
.Surface Markings of the Human Body, L. B. Rawling., 
Longmans and Co. — X-Ray Atlas of the Skull, Capt. 
A. A. Russell Green, illustrated; Tube Teeth 
and Porcelain Rods, Dr. J. Girdwood, illus- 
trated. Macmillan and Co., Ltd. — The Life of 
.Sophia Jex-Blake, Dr. Margaret Todd (“ Graham 
Travers ”), with portraits ; .An Enquirv into ther 
Analytical Mechanism of the Internal Ear, Sir T. 
Wrightson, Bart, with an Appendix on the Anatomy of 
the Parts Concerned by Prof. A. Keith ; Fibroids .and 
.Allied Tumours : their Pathology, Clinical Features, 
and Surgical Treatment, Dr. C. I.x>ckyer, illustrated; 
Hysterical Disorders of Warfare, Dr. L. R. Yealland; 
Alcohol and Life : A Manual of Scientific Temperance. 
Teaching for Schools, J. .A. Hunter, illustrated. 
Masson ei Cie (Paris). — Emotions et Commotions de 
guerre. Prof. A. L<5ri; Traitement des Psychondvroses 
de guerre, G. Roussy, J. Boisseau, and M. 
d’CElsnitz; Proth^se fonctionnelle en chirurgie de 
guerre, Ducroquet; Blessures de la Moelle et de la 
Queue de cheval ; Formes cliniques et anatomiques, 
Traitement, Prof. G. Roussy and J. Lhermitte; 

I. ,a suspension dans le Traitement des Fractures (Appa- 
reils .Anglo-.Am^ricains), C. Robert et P. Desfosses ; and 
new editions of Traitement op^ratoire des plaies du 
Cn^ne, T. de Martel, and Les Blessures du Cerveau, 
C. Chatelin. 

Philosophy. 

Cambridge University Press. — The Neo-Platonists, 
T. Whittaker, new edition. Macmillan and Co., Ltd. 
— A Commentary to Kant’s Critique of Pure Reason, 
Prof. N. Kemp Smith; Some Suggestions in Ethics, 
Dr. B. Bosanquet. 

Technology. 

BaiUikre, Tindall, and Cox. — ^The Alkali Industry, 
Dr. J. R. Partington. Benn Bros., Ltd, — Notes on 
Design of Electromagnetic Machines, part ii.. Design 
of a Slow-speed Alternating-current Generator (“The 
Electrician ’’.Monographs). Console and Co., Ltd. 
— ^Wool, F. Ormerod, illustrs^ed ; ^Ip^ton, G. Bigwood, 
illustrated (Staple Trades Jgjj^TlHyiustries ^ries). 
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Crosby Lockwood and Son. — Lockwood’s Builder’s 
Price Book for 1918,' edited by R. S. Ayling, illus- 
trated. Scott, Qreenivood, and Son. — A new edition 
of Grammar of Textile Design, H. Nisbet. 

Miscellaneous. 

0. Allen and Unwin, Ltd. — Scientific S>nthesis, Dr. 
E. Rignano, translated by W. J. Greenstreet. Cam- 
bridge University Press.— The Collected Papers of Sir 
Benjamin Browne, containing, among others, the fol- 
lowing contributions Education from the Employers’ 
Point of View, I^abour Problems, Co-partnership, In- 
surance, and the Scientific Training of Young Work- 
men. Constable' and Co., Ltd. — Man’s Redemption of 
Man, Sir VV. Osier, Bart. ; Science and Immortality, 
Sir W. Osier, Bart. ; A Way of Life, Sir VV. 
Osier, Bart. John Murray. — ^The Herring : its Effect 
on the History of Britain, A. M. Samuel, illustrated. 


PRIMITIVE CULTS, 

M ISS M. A. MURRAY contributes to Folk-Lore 
(vol. xxviii.. No. 3) a paper on the “Organisa- 
tions of W'itches in Great Britain.” The author brings 
forward certain facts which appear to show a connection 
between witches and fairies — not the little beings which 
the fancies of poets have evolved; the fairies of the 
witch trials are the fairies of Scotch and Irish 
legend. The ritual of the witches is like the ritual of 
the fairies : both sacrificed children to their god, whom 
Christians stigmatised as the devil ; both^ stole up- 
iiaptised- children for the sacrifice ; both sacrificed their 
od or devil every year, apparently on May Day ; both 
ad ritual dances of the same type. "If, as many 
authorities contend, the fairies are really the aboriginal 
Inhabitants of these islands, there is nothing surprising 
in their rituafl and beliefs being adopted by the invading 
race. And in that case I am right in my conjecture 
that the rites of the witches are the remains of the 
ancient and primitive cult of Great Britain.” 

Mr. T. J. Westropp, who is doing excellent work in 
investigating on scientific lines the early remains in 
Ireland, has republished from the Proceedings of the 
Royal Irish Academy (vol. xxxiv.. Section C, No. 3) a 
paper entitled “The Ancient Sanctuaries of Knockainey 
and Clogher, Co. Limerick.” Here a cairn commemo- 
rates the cult of the goddess Aine, of the god-race of 
the Tuatha de Danann. She was a water spirit, and 
has been seen, half-raised out of the water, combing 
her hair. She was a beautiful and gracious divinity, 
“the best-natured of women,” and is crowned with 
meadow'sweet (Spiraea), to which she gave its perfume. 
.She is a powerful tutelary spirit, protector of the sick, j 
and connected with the moon, her hill being sickle- 
shaped, and men, before performing the rites at her I 
shrine, used to look for the moon — whether risen or j 
not — lest they should be unable to find their way back. 
They used to visit her shrine on St. John’s Eve,, carry- 
ing wisps of lighted straw, in order to bring good luck 
to crops and herds. One day some girls saw her, and , 
she showed them through a ring that her hill wa.s [ 
crowded with fairies. Her son, the magic Earl of 
Desmond, is still seen riding over the ripples of Loch 
Our until his horse’s golden shoes are worn out. 
This is a valuable instance of the survival in an 
attenuated form of the primitive figures of Irish 
mythology. 

The beginnings of religion are discussed in an in- 
teresting paper by Dr. E. S. Hartland in the R.P.A. 
Annual, published by the Rationalist Press Association, 
on .religion among the Indian tribes of Guiana, based 
on . the researches o L Mr^. Walter E, Roth, Prptector of 
Indians in the iVnei^n district, British Guiana. 
^*This attitude toU^ras^eir external and material en- 
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^ vironment is reflected in their religion— if we may call 
it religion, which is merely distrust and dislike of the 
spirits that are believed to surround them, for the 
spiritual environment can be less steadily and distinctly 
contemplated than the material, and therefore is even 
more the subject of surmise and distrust. The un- 
; knowm is magnified; the strange, the unusual, the un- 
j familiar, is regarded with uneasiness, with anxiety, 
I evolving into hostility, with wonder and awe, leading 
not to inquiry and deliberate scrutiny, but to aversion 
' and terror. Such is the mood, and such are the cx- 
* periences, to which modern psychology is inclined to 
trace the beginnings of religion." 


: SULPHUR IN THE UNITED STATES. 

T he Smithsonian Institution issues fur publication 
in the Press interesting descriptive articles upon 
subjects dealt with in many of the bulletins distributed 
by it. These articles keep the people of the United 
^ States in close touch with the activities of the National 
j Museum and other scientific departments and enable 
j them to appreciate the interest and value of the work 
: being carried on. We print below, in a slightly 
! abridged form, an article upon the subject of Bulletin 
: 102, part 3, of the U.S. National Museum, as it deals 
with a subject of particular importance at the present 
j time, and refers to the ingenious method by which 
: two sulphur depo-sits near the Gulf Coast in Louisiana 
! and Texas are worked. The success of the process is 
1 such that the Gulf deposits are supplying practically 
i all the crude sulphur in the United States, and its 
j development has shifted the world’s largest ^ulphur 
industry from Sicily to that country. 

^ 

Few people realise the extent to iHthicW^ulphur 
enters into the manufacture of the materialf of every- 
day lif<5 that surround them. Yet it Is not primarily 
because sulphur is necessary to convert the s^ of a 
tropical plant into resilient and versatile rubber or 
wood-pulp into miles of news-print paper that this sub- 
stance claims our attention at this time; rather be- 
cause it is numbered among those substances of prime 
importance, absolutely essential to the carrying on of 
war, as entering into the very fabrication of explosives 
themselves. Hence it is not only a matter of curiosity, 
but also one of urgent interest, to inquire into the 
sources of this war mineral. 

In this connection the appearance is timely of a 
publication of the U.S. National Museum under the 
title “ Sulphur : An Example of Industrial Independ- 
ence.” This is by Mr. Joseph E. Pogue, of the Divi- 
sion of Mineral Technology, and presents in a few 
pages, in a simple and non-technical manner, the 
striking aspects of one of the most interesting mineral 
industries in the United States to-day. At the out- 
break of tfie war in 1914 the United States was pro- 
ducing each year about 350,000 tons of sulphur,, valued 
at a little more than 6,000,000 dollars, 'fhis quantity 
not only was sufficient to supply the neetfs of the coun- 
try, but also contributed about 100,000 tons to Euro- 
pean markets. With the development of war activities, 
however, the production has increased to meet the 
growing needs of munition-makers, while the exports 
have decreased as a result of disturbed trade conditions 
and the need for building up reserves of this essential 
material at home. 

It is a singular fact that the chief raw materials of 
explosive manufacture are localised in a remarkable 
manner, and sulphur is no exception to this rule. 
In the United States oractically the entire supply comes 
from a number of deposits in Louisiana and Texas, 

I near the Gulf Coast. These deposits are similar in 
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nature, and . consist of a series of beds and lenses of 
pure sulphur at a depth of several hundred feet from 
the surface. 

The discovery of the occurrence of sulphur of this 
type was made so far back as 1865 , in connection with 
a well drilled for oil. All attempts at mining the 
sulphur failed, however, until some fifteen years ago, 
when a highly ingenious method was devised for win- 
ning this substance without recourse to the ordinary 
costly underground operations usually prosecuted in 
mining. This process makes use of the fact that 
sulphur melts at a relatively low temperature. By 
drilling a well through the overlying rock until the 
sulphur bed is tapped, and then sinking a series of 
interpenetrating pipes through which superheated 
steam is forced, the sulphur is melted and forced to the 
surface as a hot liquid, where it is piped to large bins, 
into which it pours and cools. This process, which is 
known as the Frasch process after its inventor, has 
been described as one of the triumphs of modern tech- 
nology, and its successful application to the Gulf Coast 
deposits has in the past fifteen years transferred the 
centre of the world’s sulphur industry from the island 
of Sicily to the United States, making the States abso- 
lutely independent of. the rest of the world in this 
important particular. 

With the development of the world-war, the sulphur 
deposits of the Gulf regions have, of course, assumed 
special importance as supplying the sulphur needed in 
the manufacture of gunpowder and other explosives. 
But in addition to this, these deposits have quite un- 
expectedly during the past few months been able to 
mcet«n 4 solve a critical resource problem arising out 
of the ^bmarine campaign. This problem concerned 
the fibaterials of the large and very vital sulphuric 
acid' lOTUstry, and arose from the fact that most of 
the seveilil million tons of sulphuric acid used in the 
Uni^ States was made from sulphur-bearing 
minwals called pyrites, brought as ballast in quantity 
from large deposits in Spain. The restricted shipping 
conditions resulting from recent events as a matter of 
course seriously affected this source of supply, and 
since sulphuric acid is a product nearly as funda- 
mental to industry as iron or coal, the situation bade 
fair to assume critical proportions. But it so happens 
that crude sulphur can also be used in making sulphuric 
acid, and accordingly the Gulf sulphur deposits have 
come forward to tide over the dearth of Spanish pyrites 
until the domestic supplies of pyrites, which are 
‘adequate, but as yet only in part developed, can be 
brought up to a suitable measure of productiveness. 

There are numerous lean deposits of sulphur in many 
of the Western States, but these as yet have practically 
no effect upon the output of the country. It is certain, 
thWefore, that without the Gulf deposits and the in- 
genious method of making them available, the United 
States would have scarcely been able to meet success- 
ful! v, the war needs of sulphur and sulphuric acid, 
which goes, to show, of course, the pressing necessity 
for widespread appreciation and understanding of the 
importance of proper development of the,mineral indus- 
tries of the nation. 

SCIENCE AS A VEHICLE OF 
EDUCATION.^ 

'T'HE tendency of the modern school of political 

thought is to attribute the majority of the great 
historical events which have attended the various 
phases of human development to the operation ^ of 
unseen underlying econontic forces. The recognition 
of this fundamental truth represents a noteworthy 

1 By Prof. T. Bmifnibnl Roboruon. Reprtntod from the Unwtrsiiy ^ 
Cali/amia CArwHVArs xix., No. i. 
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advance towards the completer uhderstanding of the 
factors underlying and determining the evolution of 
man and of human institutions, but, admitted that 
economic forces wholly or very largely determine the 
politicalievolution of mankind, the question still re- 
mains :^o what in turn are we to attribute the inces- 
sant fluctuations of the ever-urging economic forces? 
It is not that one consistent economic pressure, inci- 
dent everywhere and operating in a definite direction, 
has continually urged mankind towards some undeviat- 
Ing goal; ^uite the contrary — the economic pressure 
upon mankind has been fluctuating, variable both in 
incidence and in direction, and not always advan- 
tageous in its immediate outcome. 

Not infrequently attempts have been made to cor- 
relate these economic forces with geographical condi- 
tions, with the happy or unhappy conjunction, here or 
there, of river, plain, and sea. But the ever-changing 
aspects of political geography are not to be inter- 
preted so easily. In relation to the brief Kfe^ of 
man, the geographic contour of the earth is well-nigh 
eternal and immutable. Setting aside, without under- 
rating their possible importance, the very few historical 
instances of decisive variation in geography and 
climate, such as the desiccation of Central Asia and 
the extraordinarily rapid .shrinkage of at least one 
great inland sea. Lake Tchad, it , is evident that in 
the long run, were geographical contour and climate 
the sole factors underlying and determining the inci- 
dence of economic forces, the political geography of the 
world would ere this have become as static as its ^ 
physical geography, of which it would be the irievital^i? 
and deducible outcome. The ceaseless ferment of < 
ternational politics, never more turbulent than now, 
would then remain utterly inexplicable. 

To find any analogy corresponding with the bewilder^ 
ing intricacy and rapid fluctuations of political history 
and geography, we must turn to the inward workings 
of the human mind, of which economic forces are in 
ultimate analysis merely the outcome and expression, 
deviated or constrained, but not created by the geo- 
graphical, climatic, or biological environment in which 
they find their outlet. Behind the economic forces 
which have fashioned human destiny we niust seek 
again the more potent forces of human energy, 
curiosity, and inventiveness. 

It is related that when recently the untutored 
savages of a certain region of East Africa first saw 
an aeroplane hovering over their heads they wor- 
shipped it as a god, or the expression of a god-like 
power. A group of high-school or university students 
would have regarded that same aeroplane with mild 
curiosity or supercilious indifference,^ so greatly has 
education, or what passes for education, blinded our 
eyes to underlying verities, to truths which^ are patent 
to the savage 1 For, if we regard it aright, every 
automobile, every passing electric street-car, every 
ray of light we cast into the darkness with the touch 
of a finger, is a miracle and a monument to the 
creative intellect of man. 

It is these things and such as these that determine 
the economic forces which fashion the history of man. 
The discovery of America was not an accident; it was 
the outcome of measurement and invention, directed 
by an inspired curiosity regarding the structure of the 
universe. The discovery of the steam-engine was not 
an accident; it was the outcome of countless patient 
investigations inspired by no thought of ulterior gain. 
Electricity was not harnessed by financiers, but by the 
monumental intellectual labours of Oersted, Ampere, 
and Faraday. These things did not happen by chance ; 
thev did not, like Athena, luring full-armed from the 
brain of Zeus; they did |iot ifin down uoon earth 
from heaven, nor have th^.alwiiigi/been. They wefq 
not fashioned in the marM^pla<?|, nor yet achieved 
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by sporadic flashes of prophetic inspiration. They are 
the expressions of the creative intellect of man operat- 
ing under a certain discipline of thought, inspired by 
the one undeviating desire to understand, and by under- 
standing to control, the environment in which we have 
our being. 

Essentially the same discipline of thought and essen- 
tially analogous expansions of economic opportunitv 
have been operative and determinative forces at all 
stages of man’s development. The foreshortening of our 
remote past, due to its relatively immense distance 
from our own lives and the acceleraited evolution of 
our own day, tends to Knder us forgetful of the 
obscure struggles and achievements of our ancestors. 
Yet the peoples from whom we sprang did not lack 
their Faradays or Pasteurs, upon whose accumulated 
labours they fashioned new civilisations and rose to 
greater and ever greater mastery over the inanimate, 
brute forces to which our yet remoter forbears paid 
the homage inspired by fear. This is the primary 
impelling force which fashions the fluctuating yet ever- 
progressing evolution of man, the force of creative 
human intellect, perchance inspired, yet inspired not 
without preparatory labour, for, in the words of Pas- 
teur, “Chance favours only the prepared mind.’’ 

If the woof of the fabric of history is economic, the 
warp is supplied,, by the creative curiosity of man, 
operating under the discipline of thought which we 
now calf ‘scientific,’* and culminating in discoveries 
and inventions. 

It is strange how little suspicion of these facts enters 
\into the mmds of the typical products of modern 
iteientific pedagogy, the vast number of students who 
ih our day patiently submit themselves for years to 
the exacting discipline of scientific training in order 
that they may apply it hereafter to the solution of the 
immediate practical or theoretical problems of their 
time. The more prolonged and extensive their train- 
ing, the more intensely specialised their interests be- 
come, until the material and spiritual welfare of the 
vast human family, which alone confers meaning and 
dignity upon their task, becomes a matter of utter 
indifference in comparison with the identification of a 
diatom or the measurement of the angle of a crystal. 

There can be little question that as pedagogues and 
expositors, with a few brilliant exceptions, scientific 
scnolars and investigators have failed, and that in a 
manner and to a degree most disastrous to the welfare 
of their chosen field of intellectual endeavour. Not- 
withstanding several decades of wide^read training in 
scientific method and the scientific discipline of 
thought, and notwithstanding, also, the multitude of 
technically skilled and professionally trained men who 
have issued from our laboratories, there is as yet 
little or no sympathy or understanding displayed by 
the public, or even by our own pupils, with the larger 
problems and broader aspects of science. The reason 
is not far to seek; deficient sympathy and insight have 
propagated their like, and we are merely reaping that 
which we have sown. We have taught our pupils to 
regard science as an arid, inhuman outgrowth of pure 
intellectualism, useful perchance, but not endearing, 
interesting perchance as chess is interesting, but never 
touching the deeper problems and broader aspirations 
of mankind save to wither our illusions ana proffer 
the material bait of utility in their stead. Our dis- 
cipline of thought has taught us to shun hasty general- 
isation, but we have taught our pupils never to 
generalise at all, and in teaching them to contemplate 
and to, conquer the difficulties that lie at hand w© have 
deprived them of the exalted vision of the ultimate 

g oals towards which our labours are directed. Thus 
ave’ we earned, and most richly , deserved, .the in- 
di^m^ce or the verit^le hostility of the public, and, 
cr^Hlng absurdity of all, the sciences are everywhere 
, pf^lplined antagonistic to the “ humanities.” 
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How gross is the caricature of our Ideals and our 
functions which we have implanted in the minds of our 
contemporaries may be gathered from the words of 
the great founders of the scientific school of thought. 
Witness the exalted vision of their labours embodied in 
the utterances of three great physicists, representatives 
of three distinct epochs of scientific thought : “1 do 
not know what I may appear to the world,” said New- 
ton, “but to myself 1 seem to have been only like a 
boy playing on the seashore, and diverting myself now 
and then m finding a smoother pebble or a prettier 
shell than ordinary, while the great ocean of truth 
lay all undiscovered before me.” “ The laws of 
Nature,” said Oersted, “are the thoughts of God,” 
or, in the words of a master of our own day, J. J. 
Thomson: “As we conquer peak after peak, we see 
in front of us regions full of interest and beauty, but 
we do not see our goal, we do not see the horizon ; in 
the distance tower still higher peaks, which will yield 
to those who ascend them still wider prospects, and 
deepen the feeling, the truth of which is emphasised 
by every advance in science, that ‘ Great are the works 
of the Lord.’” Or, in regard to the function of science 
towards the welfare of humanity, compare the pro- 
phetic utterances of Harvey : “ We can never want 
matter for new experiments. We are as yet got little 
further than to the surface of things : we must be 
content, in this our infant state of knowledge, while 
we know in part only, to imitate children, who, for 
want of better skill and abilities and of more proper 
materials, amuse themselves with slight buildings. 
The further advances we make in the knowledge of 
Nature the more probable and the nearer to truth will 
our conjectures approach ; so that succeedingjif genera- 
tions, who shall have the benefit and advantage both 
of their own observations and those of precedinK gene- 
rations, may then make considerable advances.” when 
many shall run to and fro and knowledge^hall be 
increased,’” with the words of Pasteur, written^two 
hundred and fifty years later : “ Science is in ouiFage 
the soul of the prosperity of nations and the living 
source of all progress. Without doubt the politician 
with his tedious and perpetual discussions seems to be 
our guide. Vain illusion 1 That which leads us is 
scientific discovery and its applications.” And yet the 
material welfare of man is not the chief justification 
of science, for, in the words of the same master : “ The 
cultivation of the sciences in their highest expression 
is perhaps more necessai^ to the moral welfare of a 
nation than to its material prosperity.” 

In these utterances we read, not the cheap hope of * 
material gain or the paltry personal triumph of the 
clever solver of an intricate intellectual puzzle, but a 
sense of “something far more deeply interfused,” an 
expression of the awe and abiding wonder which the 
contemplation of our universe compels, and a deep 
conviction of the vast underlying import of natural 
law in the welfare and aspirations of mankind. Why, 
then, do we so diligently Wrap up these aspiration^ arid 
convictions in formulae and conceal them under the 
cloak of a pedantic affectation of hypercritical exacti- 
tude? There is a grandeur in science, wide as the 
universe itself. There is a human import of science, 
embracing the material and social welfare of the 
totality of mankind. Would it not, then, be well to 
convey some suspicion of these facts to our pupils? 

We have succeeded after many years of conflict with 
educational authorities in introduang scientific studies 
into the curriculum of schools, but what have we 
accomplished thereby? Through the agency of the 
compulsory dissection of flowers, the unalleviated 
algebra of statics, or the uncertain pursuit of the elusive 
elements of a chemical “ unknown,” we have given rise 
to a rooted aversion tc science in the minds of many 
and have attracted a few to the pursuit of science for 
the sake of material gain,* but in how many minds 
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have we implanted the idea of the intrinsic grandeur 
or the essential ultimate value of their scientific 
studies ? The spectre of specialism has pursued us. 

Science " must be chemistry, physics, geology, botany 
— anything rather than the studj^ of the dependency of 
human welfare upon our capacity to control our en- 
vironment, and the contemplation of the majestic spec- 
tacle of the order of Nature gradually imfolding itself 
to man’s consciousness and placing in his hand the 
implements of ever-augmenting power to control his 
destinies and attain that ultimate comprehension of the 
universe which has in all ages constituted the supreme 
aspiration of man. Had we offered this, had we em- 
ployed scientific education rather than scientific train- 
ing as the introductory chapter of the book of scien- 
ti^ knowledge, then ml the educated civilised inhabi- 
tants of the world to-day would look to science for 
hope and inspiration, and we should hear no more 
of the conflict between science and the " humanities,” 
for science would be recognised in its true light, as the 
first and greatest of the * humanities.” 

In the universities, even more than in the schools, 
specialisation has sacrificed education to the exigencies 
of training. Every opportunity is offered to the 
student of becoming an ‘expert in the technique and 
a master of the details of any of the sciences, but on 
their relationship to the larger needs and aspirations 
of the world our instructors are silent. This silence 
arises only too often out of indifference, but where 
indifference does not prevail then an over-sensitive 
deference to professional etiquette no less effectually 
imposes silence upon the professional teacher of science. 
The desire not to trespass upon the technical field of 
a colleague and the desire to avoid the criticism of 
colleaguelB which may be aroused by the appearance 
of over-generalisation inhibit in almost every instance 
any deliberate attempt to open up before the student 
the deeper foundations and wider implications of the 
scientific^iscipline of thought. ^ 

As, the demands for ‘‘vocational training”^ become 
more^ insistent and more complex, this condition be- 
comes more and more aggravated, so that unless 
measures be deliberately t^en to check the prevailing 
tendencies we may anticipate, alongside the continual 
improvement of technical training, the progressive de- 
terioration of scientific educattion, with accompanying 
decay of sdentific philosophy and increasing misunder- 
standing of the purposes and misapplication of the 
products of scientific investigation. 

Much may be done by the individual teacher; still 
more might be accomplished by a deliberate campaign 
Tof popularisation, by taking the public into our confi- 
dence regarding our wider aims and the part played 
by investigation and discovery in the life and destiny 
of man. But there is one desirable measure which 
should be taken by the universities as the official 
leaders of educational refonh, namely, the recognition 
of the study of the historical development of science in 
its relationship to human welfare and the evolution of 
humqp institutions, as a legitimate department of the 
many-sided curriculum which the modern universities 
offer to the* student-public. It will be admitted, I 
think, that scientific investigation, discovery, and in- 
vention have played at least as great a part as war, 
literature, or commerce in the evolution of civilisation, 
and, that being the case, it is nothing less than 
astounding that while ample facilities are offered by 
our universities to the student of the history of war, 
literature, or commerce, no facilities and no academic 
recognition whatever are offered to the student of the 
history of science. 

It is perhaps a debatable Question whether this end 
could best be attained by the foundation of a new 
department and a separate chair or lectureship in the 
history of science, or whether the situation could prefer- 
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ably be met by the co-Ordinated effort of existing c 
partments. However this may be, one thing is cwtal . 
that the present atomistic condition of scientific 1^*^ 
ing in the minds of our students and the restricted 
utilitarianism of their outlook will not be corrected by 
offering them a ‘‘course in general science,” consishng 
of a melange of ill-assorted fragments of scientific 
specialities and necessarily failing to furnish either a 
vehicle of training or a vehicle or education; nor Will 
it be corrected by offering them courses in anotfty 
specialised course in. the history of science in wwtw 
that history is violently detached from the history 
of the development of man and of the evolution of 
his institutions, from the study of the part played by 
knowledge in determining the reaction of the mind m 
man to the varying circumstances by which froin epoch 
to epoch he has successively found himself environs ; 
for the new course must above all things be one of the 
‘‘ humanities.” 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Manchester. — A group of large firms engaged in the 
principal industries of the Manchester district has 
offered to the governing body of the School of I®chr 
nology the sum of 3000I., spread oyer a period of five 
years, towards the cost of establishing a iww deMrt- 
ment of industrial management. The Manch^ter Edu- 
cation Committee has recommended that this gnt be 
accepted and expressed its high appreciation of the 
donors’ public spirit. It is proposed that a lecturer 
shall be appointed for this period of fiye years at a 
salary of 600I., to conduct research in the subject of 
industrial management, to organise a new department, 
to lecture to members of the University and to the 
public, and to assist industrial concerns in the solution 
of management problems. To make doubly sure that 
the department shall keep in close touch with practice, 
a number of managers, directors, scientific experts, and 
others who have had special experience or are respon- 
sible for important innovations, will be invit^ to 
deliver public lectures, for which they are being offered 
substantial fees. These lectures should be of assistance 
not only to future managers, but also to thoM already 
in that position; they will strengthen the idea that 
management is a science, and that every manager is, or 
should be, something of a scientific researcher. 

Sheffield. — It was something more than a domestic 
function at which the Marquis of Crewe was installed 
as Chancellor of the University on Friday, Februa^ 15. 
The ceremony was the first of its kind in Sheffield, 
as the late Chancellor was born, so to speak, ynth the 
University. He was part of the gift of the Crown, 
whereas Lord Crewe was elected by the Court in the 
manner prescribed by the charter. The formal act of 
installation was conceived as taking place at a meet- 
ing of the Court in the presence of the University, 
and the Senior Pro-Chancellor (Mr. H, K. Stephen- 
son), who normally presides over the Court, performed 
the act of installation. This was a departure front the 
precedents of Leeds and Manchester, but the Sheffield 
interpretation of the meaning of the ceremony is pre*- 
ablv based on sounder legal grounds. Once in the 
chmr, the new Chancellor took charge of the procMd- 
ings with characteristic grace and dignity. Before 
declaring the Congregation open for the conferment 
of degrees, he spoke admirably on various burning 
oroblems, and his pronouncements should do much to 
increase the intimacy and friendliness of the relations 
between the civic and industrial life of the city close 
aS thev already are. It was something to hear the 
first chairman of the Privv Council Committee on 
Scientific and Industrial Research say that in hiS view. 
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“the closer the tie between the University and the 
prime industries of the city the better for both.” The 
honorary graduates were introduced to the Chancellor 
by the Public Orator (Prof. A. H. Leahy) in terms 
which did full justice to a great occasion, for an 
assembly which included the Ambassadors of the great 
Allied rowers, France, the United States, and Italy, 
was a memorable assertion of the University’s faith in 
the common cause, and the presence there of represen- 
tatives of sister universities made that assertion more 
deeply significant. The University also did honour to 
itself by conferring the degree of Doctor of Letters on 
the President of the Board of Education, its former 
Vice-Chancellor. 


Dr. R. S. Willows, head of the department of 
physics and mathematics at the Sir John Cass Tech- 
nical Institute, Aldgate, London, has been appointed 
head physicist to Messrs. Tootal Broadhurst, Lee, and 
Co., of Manchester, in connection with their scheme for 
cotton research. 

Mr. D. B. Mair and Mr. L. C. H. Weekes have been 
appointed Assistant Civil Service Commissioners. The 
former will also hold the office of Director of Examina- 
tions, and the latter that of Secretary to the Civil Ser- 
vice Commission. Mr. Stanley M. Loathes remains 
the First Commissioner, but Mr. Herbert W. Paul has 
retired from the post of Second Civil Service Commis- 
sioner which he has held since 1909. 

The course of public lectures on “ Some Biological 
Problems of To-day,” arranged in co-operation with the 
Imperial Studies Committee, are being continued at 
University College (Gower Street, W.C.) on Mondays 
at 4 p.m. The remaining lectures of the present term 
will deal with important questions of food production, 
as follows: — (i) The possibilities of increased crop 
production, by Dr. E. J. Russell; (2) Grassland and 
arable, by Mr. R. G. Stapledon; (3) Farm strategy of 
the past and for the future, by Mr. K. J. J. Mac- 
Kenzie; (4) Spraying problems, by Dr. A. S. Horne; 
(5) Birds and insects in relation to crops, by Prof. 
S. J. Hickson; (6) Co-operation in food supply, by Mr. 
A. G. Tansley. The lectures are C4)cn to the public 
without fee or ticket. 

The first four lectures of the public university 
course on “Animal Life and Human Progress” at 
King’s College, London, have been very well attended. 
Prof. A. Dendy delivered an introductory discourse on 
“ Man’s .'\ccount with the Lower Animals,” Prof. G. C. 
Bourne has lectured on “ Some Educational and Moral 
•Aspects of Zoology,” Mr. C. Tate Regan on “ Museums 
and Research,” and Prof. J. Arthur Thomson on 
“ Man and the Web of Life.” The remaining lectures 
of the course will be given by Prof. F. Wood Jones on 
“The Origin of Man” (February 27); Dr. R. T. 
Leiper, on “ Some Inhabitants of Man and their Migra- 
tions” (March 6); Prof. R. T. Punnett, on “The 
Future of the Science of Breeding” (March 13); Prof. 
W. .\. Herdman. on “ Our Food from the Sea ” (March 
20); and Prof. Robert Newstead on “Tsetse-flies and 
Colonisation ” (March 27). It is intended to publi.sh 
the lectures in book form with Messrs. Constable and 
Co., Ltd., after the conclusion of the course. 

The annual general meeting of the Association of 
Technical Institutions will be held on February 22 and 
23, at the Draoers’ Hall. Throgmorton Street, E.C. 
The president. Sir .Alfred Keogh, G.C.B., will take the- 
chair, and deliver a short, address. Papers will be read 
on the training of teachers for technical institutions and 
day continuation classes, by Principal Watson of 
Kcighlev, and on the Education (No. 2) Bill, 1918, by 
JProfe Wertheimer, of Bristol. Ahtong the resolutions 

submitted to the meeting may 6e mentioned those 
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urging, in the interest of technical education, that 
scales of salary providing for adequate increases and 
reascHtable prospects should be adopted for all fully 
qualified full-time teachers, and that the (jovernment 
be requested to make a grant to technical-school 
teachers, as it has done in the case of primary- and 
secondary-school teachers; those expressing general 
approval of the provisions of Education (No. 2) Bill 
and recording the opinion that an alternative plan 
should be allowed in* Section 10 of the Bill, such plan 
being half-time compulsory attendance from fourteen 
to sixteen years of age, together with encouragement 
of, and aniple facilities for, attendance afterwards at 
evening classes for two evenings per week on tech- 
nological or other subjects from sixteen to eighteen 
years of age, and those expressing disappointment that 
the Board of Education has not yet withdrawn or 
modified the objectionable features of the Regulations 
for Junior Technical Schools. 


SOCIETIES AND ACADEMIES. 


London. 

Royal Society, February 7.— ^ir J. J. Thomson, presi- 
dent, in the chair. — Prof. O. W. Richardson : The 
photo-electric action of X-rays. In this paper the ex- 
citation of electron emission by X-rays is discussed in 
relation to our knowledge of the photo-electric action 
of other types of radiation. The ratio Ek/E* of the 
energy Ek emitted in the form of K secondary X-radia- 
tion to- the energy E* of the primary radiation (wave- 
length A) absorbed is found in the case of bromine to 
be expressed to within the degre<^ of accuracy of the 
available observations by the formula 


where 


Ek/E,= 


(i +/)Ak 





Xk is the average wave-length of the K radiations and 
X,y is the wave-length of the shortest K radiation. — F. 
Soddy and J. A. Cranston : The parent of actinium. 
(1) In a full historical introduction the data obtained 
in 1909 relative to the rays and products of uranium-X 
are discussed, in so far as they throw^ light on the 
various possible modes of origin of actinium. (2) The 
minute growth of actinium previously put on record in 
1913 as having been observed in the old uranium-X 
preparations has been confirmed by their later history 
and is now established beyond doubt. (3) Uranium-X*' 
can be separated from uranium-X, by sublimation in a 
current of air charged with vapours of carbon tetra- 
chloride at a temperature below visible red-heat. (4) 
470 grams of a very pure Indian pitchblende were 
similarly treated in the expectation of removing cktt* 
tantalum isot<^ic with uranium-X* and giving 
actinium in an a-ray change of long period. 
(5) The preparations so obtained were initially free 
from actinium, but one of them has produced it con- 
tinuously with the lapse of time. (6) A direct com- 
parison of the amount of actinium in this preparation 
after the lapse of 2>/; years with that in the original 
pitchblende showed that it was equal to that in about 
0*23 gram. (7) On the assumptions that eka-tantalum 
and actinium are both long-lived, that no intermediate 
members intervene between them, and that the pre- 
paration contained the whole of the parent of actinium 
in the original, mineral, the period of average life of 
actinium is calculated to be 5000 years. Nothing can 
yet be said definitely as to the period of the parent. 
(8) A second preparation separated from Joachimsthal 
pitchblende, the treatment of which commenced in 
1903, and ended in 1914, with the carbon tetrachloride 
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sublimation, has given a similar growth of actinium. 
(^) The work was undertaken to test and confirm the 
view that the parent of actinium occupies the eka> 
tantalum place in the periodic table, and gives actinium 
in an a-ray change of long period, itself being formed 
as the product of uranium-Y, discovered bv Antonoff, 
•who suggested that it was the first mem'ber of the 
actinium series. But this mode of origin of actinium, 
though at present the most probable, is not yet conclu- 
sively established to the exclusion of all the other pos- 
sible modes of origin, discussed in the historical intro- 
duction.— Prof. A. Schuster: Some problems in the 
theory of radiation. This paper deals with the oscil- 
latory energy taken up by a simple resonator under 
the action of white light, and the translatory energy 
imparted to a molecule by radiation. The first problem 
has been treated by Planck. It is solved here in a 
very simple manner, and the method used, wheh ap- 
plied to the second problem, leads to the important 
result that a molecule at rest, within an enclosure of 
uniform temperature, will, while taking up an oscilla- 
tory energy, be set in motion with an acceleration that 
will increase its speed until the average energy reaches 
a definite value. If the Rayleigh-Jeans laws of radia- 
tion be assumed to hold, the ultimate average energv 
due to radiation alone is two-thirds of that derived I 
from the kinetic theory of gases. — E. A. Owen : The ; 
absorption of the radiation emitted by a palladium anti- j 
cathode in rhodium, palladium, and silver, (j) A short ; 
account is given of some preliminary experiments car- | 
ried out with the rays from an ordinary X-ray bulb. 
(2) A spectrum of the rays from a palladium anti- 
cathode is obtained over a limited range of w'avc- 
lengths by reflection in the (in) face of a carborundum 
crystal. The spectrum shows that the bulb emits a | 
continuous band of wave-lengths upon which are super- 
posed the cJiaracteristic rays of the metal of the anti- 
cathode, and under the conditions of working in this 
particular case the relative intensities of the different 
wave-lengths in the spectrum remained approximately 
constant. (3) The “end radiation” of the bulb was 
found to be yer\' homogeneous. (4) There is a minimum 
of intensity in the spectrum corresponding with the wave- 
length 0-403x10-® cm. On the assumption that the 
minimum is due to the selective absorption of this wave 
in the crystal, the value 0-493x10-* cm. is assigned 
to the line of the J series of silicon. From the ex- 
perimental results of Barkla and White on the J series 
of the elements Al, C, and O, the approximate values 
deduced for the line of the J series of oxvgen and 
Carbon are o-si9xio-* cm. and 0-559x10-* cm. re- 
spectively. (5) Assuming Bragg’s mean value of the 
a line of palladium to be 0-586 x lo-* cm., the follow- 
ing values are obtained for the wave-lengths of the /S 
and y lines; )8=o-520x to-* cm.; 7=0-509x10“* cm. 
(6) The absorption coefficients of the rays from the bulb 
have been measured in rhodium, palladium, and silver. 
The results show that the relation between wave-length 
and absorption coefficient is expressed by the relation 
t/c = KX*, wjiere r/e is the fluorescent coefficient and 
K is a constant for a given substance over the range 
of wave-lengths between the absorption . bands of that 
substance. (7) The critical wave-length necessary to 
excite the characteristic rays of a substance lies in the 
neighbourhood of the P ray of that substance. The 
a ray is not excited until the ray is excited. (8) It 
is pointed out that the purity of the characteristic lines 
emitted by a bulb and isolated by reflection at a crystal 
face will depend, to a great extent, upon the state of 
working of the bulb. 

Zoeloglcal Society, February 5.-T-Dr. A. Smith Wood- 
ward, vice-president, in the cnair.-^Prof. B. L. Bhatia 
and Baini PraiBai ; Skull of Rana tigrina, Daud. — 
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G. A. Boulenger : Description of a new snake of the 

f enus Oligodon, from Upper Burma. — Dr. R. Broom 
wo rare South African golden moles. One specimen 
was described as a new species of Bematiscus, B» 
leschae. Hitherto the giaiit moles of the eastern Cape 
Colony have been referred to B. trevelyani, but the 
present type from St. Cuthbert’s, Isoio, differs from 
B. trevelyani and agrees with B. transvaalensis and B. 
villosa in having the temporal bulla markedly project- 
ing from the side of the skull. The other specimen 
exhibited was one of the rare mole, ChrysocMoris 
sclateri. Hitherto it has been only known from the 
Nieuwveld and from Basutoland — ^localities 350 miles 
apart. The present specimen was from New Bethesda, 
130 miles nearer to Basutoland than the original 
locality. 

Mathematical Society, February 14. — Prof. H. Hilton, 
vice-president, in the chair. — Prof. A. C. Dixon ; Note 
on functional equations which are limiting forms of 
integral equations. — Prof. D. M. Y, SommervUle ; The 
singularities of trochoidal curves. — O, Hoppe ; The 
primality of (io**-i) (second communication).— L. J. 
Mordell : A statement by Fermat. 

Edinburgh. 

Royal Society, January 14. — Dr. John Horne, presi- 
dent, in the chair. — Prof. R. A. Sampson ; Notes on 
the Coupar Angus meteorite. This meteorite, which 
attracted much attention from its brilliancy before it 
burst, fell on December 3, 1917, and fragments were 
found in Perthshire and Forfarshire. It is an aero- 
lite or stony meteorite, but the detailed mineralogical 
characters have not yet been given. It was estimated, 
from the evidence of a number of witnesses, that it 
began to blaze at a height of about twenty miles in 
the atmosphere, probably above Coupar Angus. In 
regard to the origin of such bodies, it was suggested 
that they might have been ejected in bygone ages from 
lunar volcanoes, continuing to circulate since then be- 
tween the earth and the moon in irregular orbits until 
finally drawn down upon the earth. — l 3 r. C. G. Knott ; 
The propagation of earthquake weaves through the 
j earth and connected problems. When a large earth- 
' quake occurs at any part of the earth elastic waves are 
sent out in all directions through the earth, emerging 
at the surface as disturbances which can be recorded 
on delicate seismometers. Up to about 120° from the 
epicentre, the times at which these variations emerge 
after the time of occurrence of the earthquake 
were first tabulated by J. Milne. The increasing^ num- 
ber of observations and the improvement of the instru- 
ments have led to the tabulation of more accurate data 
! than was possible in the earlier days. Following up 
I certain calculations made in 1908, Dr. Knott, using 
these more recent data, has made fresh calculations of 
the velocities of the seismic waves through the earth 
by a mathematical method based on the theory of 
integral equations and entirely free from assumptions. 
As has long been recognised, two types of wave are 
transmitted through the body of the earth known as 
the primary (P) and the secondary (S) waves. The 
broad results of the investigation may be stated thqs : — 
The velocity of the P wave increases steadily with 
depth from. 4-46 miles (7*18 kilometres) per second at 
the surface to 6-2 miles (10 km.) per second at a depth 
of 400 miles (650 km.), continuously increasing at a 
slightly smaller rate of increase until it reaches 
7*95 miles (12-8 km.) per second at a d^th of 
1000 miles (1600 km.), after which, at greater depths, 
the speed of propagation remains constant. The S 
wave travels more slowly than the P wave, but changes 
in very much the same way, the valhes of the speed 
being 2-47 miles (3*98 km.) per second at the surface. 
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343 miles (553 km.) at a depth of 400 miles, 
and 4-25 miles (684 km.) at depths greater 
than 1000 miles. — Prof. W. H. Metiler : A deter- 
minantal equation the roots of which are the products 
of the roots of given equations. — Prof. R. A. Sampson ; 
.Studies in clocks and timekeeping, (i) The theory of 
maintenance. This paper, the first of a series of 
studies which are in course of execution at the Royal 
Observatory, Edinburgh, describes in outline the ar- 
rangements of the thermostat chamber, etc., and the 
construction of the three clocks, Riefler 258, Syn- 
chronome, and Cottingham, upon which most of the 
studies are made. Its direct occupation is, however, 
chiefly theoretical, considering with sufficient detail 
various dynamical points which arise from the sus- 
pension and different maintenances of the clocks and 
the derivation of a satisfactory differential equation 
of the motion when the internal resistance is taken 
into account. The solution of this equation presents I 
some novelty, showing that the frequency in main- 
tained motion is dependent upon the first power of 
friction, not tHe second, as has hitherto been held. 
The discontinuous maintenance is resolved into a 
Fourier series, and expressions are found for calculat- 
ing the escapement error and the arc described in 
each case. In the case of the three clocks above the 
calculated arcs are numerically verified by comparison 
with their actual performance. 
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^ THFipPTr ERA IN MEDlClNBi 
Lord Lister, By Sir Rickman J. Godlee, Bart. 
Pp. xix + 676. (London: Macmillan and Co., 
Ltd., 1917.) Price i8s. net. 

T his is a worthy biography of a very great 
man. Sif Rickman Godlee had to decide 
whether to write a literary biography in which 
the personality^ of Lister should be the central 
motive — a biography for the general reader — or, 
without neglecting this portrait, to bujld it, as 
wisely he has done, around his surgical and 
, ^ientific occupations. The volume is, neverthe-^ 
Jess, one to appeal not to medical readers only, but 
also to all men of science ; and indeed to all those 
beyond who find an interest in the methods of 
•discovery. The work is bulky, and some parts' of 
it — for example the period of the failing light — 
might have been abridged; still on the, whole 
this comprehensive book well reflects the life of 
toil and devotion which ransomed mankind from 
some of the most frequent and terrible of its pains 
and sorrows. Could the irony of things cut deeper 
than in that meeting of Lister in Pisa with a pro- 
cession of the Archbishop in full dress, attended 
by ecclesiastics of Various grades, chanting a 
prayer to Ranieri, the patron saint of the city, for. 
his intercession against the cholera and the disease 
of the vines (p. 54). Now, as in all critical periods 
of medicine, surgery has led the way. 

In the old maxim, to choose your parents wisely. 
Lister was not wanting. His father was a man of 
science of considerable and abiding distinction; 
iind was moreover no inconsiderable scholar. The 
portrait of his mother speaks of a womajr likewise 
of rare intelligence and refinement. And over the 
home rested the pure and gentle spirit of the 
Society of Friends. 

Early in his life Lister was impelled to biological 
^ studies, and soon made his choice of the profession 
^ medicine; but father and son were of one mind 
that, although scientific pursuits were by no means 
to be laid aside, yet a good literary and mathe- 
matical education should be pursued also, to the 
end" of school life. Thus it was that Lister was 
well equipped as a scholar, and all through life 
he cherished not only that admiration which we 
all assume as we glance at our masterpieces sleep- 
ing in their presses, but also made them — Horace, 
Virgil, and Dante especially — ^the companions of 
his scanty leisure arid holidays. 

It has been said that Lister was but a plodder, 
a man rather of indefatigable industry than of 
Imaginative genius. The truth is, imagination ‘is 
of two chief kinds : the concrete, as in Reynolds, 
Turner, Kents, Rodin ; the abstract, as in Newton, 
Ma'5twell, Paffeur, Darwin. In discoverers of this 
company, of which was Lister, the act of imagfna- 
tioDT’ consists, not in the huilding of ' ess&^ic 
ihi^ofies into an imag^ bbt in the conception 

principle?, principles akini > t»nt 
^hich,^ to otdinaiy vision, had v been unseen 
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or their kinship unrecognised. When on this per- 
ception of underlying affinity a new synthesis is 
revealed, it often comes in a flash, because the com- 
bining principles meet in the mind of a geniUs 
already . vigilant ; and charged with prepared 
materials. Thus Pasteur’s spark fell into a pro- 
phetic and impassioned mind already chargM by 
vast and fertile labours, and by thought, experi- 
ence, and foresight. The powder was ready and 
dry. The same essay by Pasteur that was shown 
to Lister by Prof. Thomas Anderson in 1865 had 
ip the year before been shown to Spencer Wells, 
but the flash did not happen. 

The “taking pains” part of genius, cherished, 
let us not forget, by his devoted wife, was in 
Lister almost stupendous. The present writer, 
who had the privilege of Lister’s friendship, until 
he read this book had but an imperfect notion of 
its magnitude and variety ; and behind it burned 
the sleepless passion of human love. He recalls 
one vivid conversation in which Lister described 
his restlessness, while house-surgeon to Syme, 
under this consuming passion. Driven by it, he 
would repair of an evening to the wards to rein^ 
vestigate the ' wounds, and again and again td" 
scrape away fragments of tissues and discharges 
for examination by chemical and histological 
methods. Without this profound knowledge and 
experience of tissue perversions, controlled also. ];;^y 
innumerable experiments, as upon thd frog’s .web 
and bat’s wing — methods devised by 4ifinself— he 
would have been as unprepared as were ;his 
surgical contemporaries to descry the power and 
the compass of Pasteur’s discovery. We should 
add that in these preliminary researches he never 
ceased to proclaim his debt to Wharton Jones, 
and especially to Sharpey. And not only was 
Lister thus prepared beforehand, but his later 
bacteriological work als6 was fargreajer.and richer 
than is generally appreciated. He invented Ae 
“hot box,” and his were the methods of culture 
which held the field until they were superseded by 
Koch’s solid media. 

When the writer joined the honorary staff of 
tj^e old Leeds Infirmary at least one-third of the 
amputations of the thigh were mortal. In the 
magnificent' new building things were at first but 
little better ; the o-variotomies-r-then a new and . 
tentative operation, it is true — ^were so mortal that 
murmurs arose not only outside the hospital, but 
also within it. Yet in most instances these and such 
patients had been placed in single rooms apart^ 
rooms as clean as housemaids could make them. 
What nevertheless that death-rate was I dare 
not try to t^member. Suffice it to say that Erich- 
sen was proud of results in which 9$ per cent, 
of his major operations were mortal ; of a certain 
.163^ amputations Billroth lost nearly bne-half-^ 
viz. , ieventy-five cases. In the hospithla x>f Paris 
generally the death-rate of major operations 
amounted to more than 50 cent/ In the 
Lo^on hospitals' (1800 Jleds) the death-roU of aH 
Qp^ttpt|? yrni^n than 38 pen cent. ! 

iSTOud oC 9'^ . housemaiding. ;^i|t 
^ * ^ his addriws on physiolO|gjj^!^jlt^<:; 
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Oxford, told us that much of the cystitis was due 
to our use of dirty catheters, and when Simpson 
proclaimed that our wards were sO foul as to be 
fit only for a bonfire, we were incredulous and full 
of wrath. But in this book is told that story of 
the great magician under whose wand Syme per- 
formed his last twenty thigh amputations without 
a death ! Erysipelas, septicaemia, gangrene, 
tetanus fled as gibbering ghosts before him. 

But for a while these marvellous results were 
achieved only by the master and his reverent dis- 
ciples; they were not bestowed upon the profane, 
or upon ‘‘slipshod surgeons.” However, our 
limits forbid any^discussion of the antiseptic and 
aseptic controverts, much ojf it a matter of 
words, or of the enthusiastic welcome of 
“Listerism” almost everywhere at home and 
abroad, except in London. For these and 
such stories We must be content to send the 
rdader to Sir Rickman Godlee’s book, in 
which every stage of the establishment of the 
gradually perfected system is described in its 
order, and the cardinal points developed in due 
proportion by an author who is almqst silent upon 
the part played by himself in the new surgery. 
Moreover, in this case, that the life should have 
been written by k near kinsman proves to be alto- 
gether to our advantage. C. A. 

^USEUM MANAGEMENT. 

The Museum : A Manual of the Housing and Care 
of Art Colleptions. By Margaret Talbot Jackson. 
Pp. xi+280. (London: Longmans, Green, and 
Co., 1917.) Price 65. 6 d. net. 

TN the absence of any comprehensive handbook 
of museum management, this book serves a 
useful purpose. It is by no means exhaustive, and 
is written (quite naturally) from the point of 
view of American museums ; but it contains many 
hints #hich the directors of English museums will 
find helpful. The authcM* does not appear to have 
paid much attention to English museums; only 
ten are mentioned in her list of places visited (the 
Fitzwilliam and all provincial museums aXcept 
Liverpool are omitted), as compared with forty- 
one German and seventy-nine Italian; and, apart 
from references to the print-mounts of the British 
Museum and a lighting device at the Ashmolean, 
practically no use is made of their experience. 
This, however, is no disadvantage from the point 
of view of museum officials in this country, but 
rather the contrary. We know our own practice, 
and what is helpful is to hear the experience of 
others, even though it may need adaptation before 
it is applied here. 

Miss Jackson deals almost wholly with what 
may be called the body of a museum, not its soql. 
Only seven pages are devoted to the chaf}ter on 
the formation of collections; but she has much to 
say, and says it sensibly, oh the situation and 
architectural plan of a hi^eum, pn its walls, floors, 
“'‘d decorations, on the treatment a^jjtofiaerva'iioh 
.various fabrics, and materials, dfid oh questions 
Internal organisation and administration. On- 
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some points within thU. compass more might use- 
fully be said; exan^flll,^ on the relative advan- 
tages of small and large rtwhis. Small rooms are 
restful for the careful student who wishes to ex- 
amine a few things and to examine them minutely ; 
but they are wearisome to the general visitor, and' 
are less easily warded. The true solution appears 
to be to have fair-sized galleries for the ordinary 
visitor, in which carefully selected objects are set 
out in the most instructive manner; and small 
rooms for the study series, and for a few. special 
treasures, such as a Madonna di San Sisto or a 
Venus de Milo, which deserve the honour of soli- 
tary worship. There are few museums which are 
planned Jn this way, or which can spare the neces- 
sary space to set out objects with sufficiently wide 
intervals ; but the ideal should be before the 
design^rs of new buildings. 

A few other points may be noted. A word of 
caution is needed against the cross-lights and re- 
flections which come from low windows on either 
side of a gallery and glass cases at right-angles 
to them, peripatetic lectures are given in the 
galleries, some flioor covering (such as cork lino- 
leum) will save the lecturer’s voice and the 
listeners ’ tempers. Variations of level between 
galleries, necessitating a step or two up or down, 
are a great obstacle to the transport of objects on 
trollies or barrows. More might have been said 
about designs of show-cases; the contents should 
not looked naked and unframed, but the case 
should provide a frame for the contents, 
without overpowering them by too much 
heaviness. If the museum is to be used at 
night, much thought is needed for the light- 
ing, whether by ceiling lights or lights within 
the cases. But the omission which seems 
most serious is a fuller discussion of the labels 
and guide-books on which the main value of the 
museum as pn educational agency depends. In 
America perhaps more reliance is placed upon lec- 
tures. In this country the lecturer is making pro- 
gress as a museum institution, but he by no means... 
replaces the descriptive label or the cheap, wefl- 
illustrated guide-book. 

These are the few suggestions which space 
allows towards the improvement of a book for 
which museum curators . should be grateful. 

" F. G. Kenyon. 


PLANT-ANATOMY IN RELATION TO 
EVOLUTION. * 

The Anatomy of Woody Plants. By E. C. Jeffrey* 
Pp. x-i-478. (Chicago, 111.; The University of 
Chicago Press ; London : Cambridge University 
Press, 1917.) Price 4 d<dlars net. 
"DOTANISTS for several years past have felt 
the need of a comprehensive teipt-book on 
the anatomy of plants worthy to take the place 
of de Bary’s classic book published in 1877. As 
Pi^f. Jeffrey says: “In de Bary’s text-boojc both 
palaeobotany and development are delifMrately 
eschewed. ” ' The omii^fon of any adcounl^f l^e 
anatomy of extinct plants would in, tiiese days 
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ht A much greater defect than it was forty years 
ago, and whether one agrees Or disagrees with 
the conclusions stated by the author, he cannot 
be accused of undervaluing the importance of 
palaeobotanical data. The study of the develop- 
ment of organs is deliberately omitted on the 
.ground that it throws little light on the processes 
of evolution. The researches of Schwendener 
gave a stimulus to the study of anatomy from a 
physiological point of view, and the last edition 
of Haberlandt’s “Physiological Plant Anatomy” 
admirably represents the present state of our 
knowledge in this branch of botany. It is surpris- 
ing that Prof. Jeffrey makes no reference to 
Habcrlandt’s work. 

‘ ‘ The Anatomy of Woody Plants ’ ’ cannot be said 
to be a comprehensive text-book; the treatment 
is essentially eclectic, and the subject-matter is 
to a large extent limited by the scope of the 
.author’s well-known and invigorating researches. 
The main object is to interpret the structural 
features of recent and fossil woody plants in terms 
of descent. An anatomical treatise on broader 
lines, in which the anatomy of the lower plants 
receives adequate treatment, has still to be written. 

Prof. Jeffrey believes that the herbaceous type 
of dicotyledon is derived from ancestors with 
woody stems, and in this connection the different 
types of medullary rays are fully discussed. The 
illustrations are excellent, the great majority being 
new. Chaps, i.-x. treat of the cell, tissue- 
systems, fibrovascular tissues, the epidermis, and 
fundamental tissues. Special attention is given 
to the structure of the secondary xylem. “We 
have,” says the author, “ in the woody structures 
past and present an almqst perfect biological docu- 
ment, carrying back the history of plants in rela- 
tion to their changing conditions of environment 
into remote epochs of our earth’s history.” i 

Much interesting and to a large extent new ' 
information is given about the elements of woody i 
tissue, tracheids, vessels, fibres, etc.^ based on 
Mhe examination of macerated material. Argu- 
ments are adduced in support of the view that j 
■* ‘ the distinction between spring and summer 
tracheids did not exist in the case of Palaeozoic 
woods,” a statement — implying, as it does, the 
prevalence of uniform climatic conditions through- 
out the Palaeozoic era-— scarcely consistent with the 
geological and botanical evidence afforded by the 
Glossdpteric flora and the rocks associated with 
the Permo-Chrboniferous plant-beds of Gondwana- 
land. Rings of growth, though generally lacking 
In Palaeozoic* stems from European localities, are 
far from being universally absent. An annual 
winter period of rest is believed to be the cause 
of the appearance of longitudinal parehchymatous 
elements i|( wood. Attention is psilWftd the 
root, stemf IeAf« microsporangia, arid ^eds, arid 
there is' an interesting chapter bn the baribns of 
comparative anatomy. Chaps, xviii.-xxix. are 
devoted to the Lycopsida, Pteropsida, Gymno- 
^rms, and Angiosperms ; chaps. xxx.~xxxii. 
Indude anatomical structure, and climatic ev<du- , 
tlbii, evolutional^ prindples exhibited by the Com- 
NO. 25^2, VOL. 100 ] 


positsc, and a very useful account of anatomical, 
technique. 

Prof. Jeffrey’s book, which is admirably pr<> 
duced by the Chicago Press, is an original and 
stimulating contribution to botanical literature. 
The author discusses various controversial ques- 
tions and raises many points on which there is 
considerable difference of opinion. His views on 
the primitive nature of the Abietineae and their 
greater antiquity than the Araucarinese are stated 
with an assurance that is almost pontifical. Too 
little weight is attached to the study of repro- 
ductive organs, and the very strong evidence of 
the records of the rocks in favour of the greater 
I antiquity of the Araucarian stoqk Is either ignored 
I or very partially treated. There are no references 
I to the published work of other authors, and no 
i biblit^raphy — a very serious blemish in a book 
I which is presumably intended for students un- 
j familiar with the widely scattered original litera- 
ture, and ought to be a guide to those who wish to 
go further along particular lines of inquiry and to 
see what has been ^aid on the other side. 

The fact that Prof. Jeffrey is an original in- 
vestigator whose position entitles him to speak 
with authority increases one’s regret that his atti- 
tude is not more in keeping with the best tradi- 
tions of scientific exposition. A. C. Seward. 

OUR BOOKSHELF, 

Telegraph Practice: A Study of Comparative 
Method. By J. Lee. Pp. ix+102. (London ; Long- 
mans, Green, and Co., 1917.) Price 2s. 6 d. net. 
Of books on the art of electric telegraphs, cover- 
ing more or less completely technical details and 
principles of the numerous types of apparatus, 
there has been an increasing, and it may be even 
a more than ample, supply. That the science of 
telegraphy has not been ’equally .well served is 
probably due to the ‘ artificial elimination in 
England of the engineer from any sufficient prac- 
tical direction of the method of utilising the 
machines which he designed and installed. IIow- 
ever that may be, the appearance of Mr. Lee’s 
book "at once brings the fact into prominence and 
goes a long w'ay towards filling the gap which it 
reveals. Mr. Lee’s long association with the 
traffic control organisation of the British Post 
Office has placed him in an excellent position to 
ascertain all the factors of the numberless prob- 
lems of the science of telegraphy; and his ad- 
mirable powers of grasping the facts and of pre- 
senting them in a concise and cogent manner 
reridttT this {little book of loo pages a storehouse 
of ‘ valuable details .and a veritable handbook for 
the expert: It is withal a very attractively read- 
able description of one of the most valuable of 
modern “utilities.” It is a “study ” of telegraph 
practice which, while glancing at the past, deals 
in a comparative sense with the present, and in- 
dulges in illuminating conjecture in regard to the 
fup]re,i The, author regrets that the name of the 
onj^inator ingenious method- of Classifying 

press telejg^ariis^ id unknown ; if he should wish 
to ligiow who originated the “indicator ” word of 


i 
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registered telegraphic addresses which he describes 
on another page the present writer might be able 
to enlighten him. 

The author’s outlook on telegraphy is that of 
the optimist who knows, and of the prophet who, 
by a balanced consideration of the past, can fore- 
see and frame a just conception of the future, and 
is thereby enabled to point forward “ to a 
time when telegraph practice will . . . serve, the 
economic and industrial and social needs far more 
vitally and far more intelligently than it has been 
called upon to do in the past.” A. J. S. 

Thomas A. Edison: The Life-story of a Great 

American. Pp. 216. (London: G. G. Harrap 

and Co., 1917.) Price 3s. 6d. net. 

The name of no great man of science or inventor 
is so familiar to the “man in the street” as that 
of Thomas Alva Edison, and the anonymous 
volume before us purports to give some account 
of his life and work. The eight chapters bear 
no titles, but are prefaced by rather sensational 
contents-headings, including such phrases as “ Ap- 
prenticed to Magic,” “Edison the Napoleon of 
Modern Times,” “Let there be Light,” “And this 
Light emanated from America,” etc. The author 
succeeds in conveying a vivid picture of the mani- 
fold . activities of his hero, but, while tracing in 
chronological order Edison’s various achievements, 
the text consists largely of a series of thumb- 
nail sketches of the man and of episodes in his 
career, interspersed’ with e^ctravagant eulogies 
which will grate a little on the minds of sensitive 
readers. 

The descriptions of the inventions will convey 
very little to readers who are not already familiar 
with them, and those who are will regret fhe 
neglect to give credit to any but Edison and his 
personal assistants. Thus, while ample space is 
accorded to Edison’s world-wide search for a suit- 
able fibre for his incandescent Limp, Swan’s name 
is not mentioned. Again, one would imagine that 
the kinematograph was wholly Edison’s inven- 
tion. As a matter of fact, he was preceded on the 
photographic side by Muybridge and by Marey, 
and did not, in the first instance, carry his ap- 
paratus beyond the peep-show stage. The credit 
of first projecting the pictures upon a screen 
from a film belongs to R. W. Paul in England and 
to Lumifcre in France. E. C. 

I 

French Scientific Reader., Edited, with Introduc- 
tion, Notes, and Vocabulary, by Dr. Francis 

Daniels. Pp. xvii + 748. (New York: Oxford 

University Press; London: H. Milford,. 1917.) 

Price 105 . 6d. net. 

Dr. Daniels has compiled a judicious anthology 
from the great scientific papers of a number of 
distinguished French men of science, among 
whom, to name a few, may be mentioned Laplace, 
Pasteur, and Fabre. The book will serve several 
purposes : it provides ample material for", a course 
in , scientific F tench for students preparing for 
graduation in science ; it brings, out con^uncing^ 
|die peculiar fitness of the French language to 
^en'e as* a; medium of scientific expression; and 
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it will give readers sound ideas of the development; 
of modern scienefej. ' 

The selected passages cover very fairly the vari- 
ous branches of physical and biological science; 
the copious vocabulary will la.rg*ely dispense with 
the need for a dictionary; and the notes, of which 
there are sixty-live pages, will provide teachers of 
French with the information necessary to enable 
them to understand the text. 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

British Soientifio Instrument Makers’ Research. 

Readers of Nature may be .inierested to hear that 
the recommendation made by Mr. E. S. Hodgson in 
the issue of February 7 has been anticipated by the 
optical trade. 

The British Optical Instrument Manufacturers Asso- 
ciation is an organisation which was formed in the early 
part of the war, and includes almost all the important 
manufacturers. This association has co-operated with 
the Ministry of Munitionjs in increasing the output of 
optical munitions with a degree of success that could 
not have been exp<K:ted. It has energetically assisted 
in the formation of the new' Opto-Technical Educa, 
tional Institute under the Imperial College of. Science 
and Technology at South Kensington, and has now so 
far completed negotiations with the Department of 
Scientific and Industrial Research that.it is scarcely 
premature to say that a Scientific Instrument Research 
.\ssociation under the auspices of that Department will 
be in existence almost immediately. 

The trade association is for the present fully occupied 
w’ith the new requirements for military and jiaval pur- 
poses, but it has a Technical Committee, which includes 
the best expert optical knowledge of the country, that 
would be glad to place its experience at the disposal 
of all departments which require problems to be in- 
vestigated or requirements to be met. 

Applications should be made to the Secretary, 6 
Moorgate Street, London, E.C.2. 

Conrad Beck, 

President, British Optical Instrument Manufacturers—" 
Association, Ltd. 

Alcohol Fuel and Engines. 

In the sympathetic notice in Nature of October 18, 
1917, of the first report of the Special Committee on 
.Alcohol Fuel and Engines of the .Australian Common- 
wealth Advisory Council of' Science and Industry atten- 
tion is directed to the oart that benzol, obtained . from 
the distillation of coal, may play, after the war, as a 
substitute for petrol. Undoubtedly in Great Britain- 
very large quantities of this fuel will be available for 
peaceful purposes, but in .Australia very small quanti- 
ties of it will be produced. 

The terms of reference of the Committee specify the 
use of fuel that may be produced in Australia, and 
hence, a.s the writer of the article in Nature supposes, 
practically do not cover the use of benzol. ^ 

At the same time the Committee has ridt neglected 
the possibilities of using mixtures of alcohol anddbef^Ol 
which, as is well known, enable the engine to be statred 
With ^ea ter ease than if alcohol alone were used. 

Thomas R. Lylb,- 

>. Chairman: of special Committee on Alcohol Fuel 
* and Engines. 

314 Albert .Street, East Melbourne, January 8 
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THE PREFECT OF THE NILE.^ 

r, • 

T he name of Sir Colin Scott-Moncrieff is in- 
separably associated with irrigation, and pre- 
eminently with Egyptian irrigation— not in the 
seilse, perhaps, of an initiator or pioneer, but as 
one who found a great undertaking in a state of 
almost hopeless ruin and decay, and by dint of 
indefatigable exertions and unremitting toil re- 
stored it to a position of efficiency and importance 
far exceeding anything in its previous history. Sir 
Colin did not himself design or build the "great 
barrage at the head of the Nile Delta, which, for 
more than a generation prior to the erection of 
the more renowned structure at Assuan, furnished 
Egypt with fertile inundations, rich in potential 


the labours of his predecessor, but, urging the 
merit of the latter’s services, he secured for him 
a welcome pension. 

Yet, despite the absence of originality, the work 
actually carried out by Sir Colin was scarcely less 
important than the ‘ execution of the primary 
design. He found the barrage had been so 
neglected that the whole fabric was decrepit, the 
rnasonry being cracked by unequal settlement, the 
timber rotten, and the ironwork a mass of rust. 
Pressed on all sides to abandon as hopeless any 
idea of its restoration, he refused to be deterred, 
and, aided by certain engineers of the Indian Public 
Works Department — Major Justin Ross, Major 
(now Sir R.) Hanbury Brown, Mr. (now Sir) W. 
VVMllcocks, and Mr. E. P. Foster — he had the 



crops of corn and cotton and sugar : this was the 
achievement of an accomplished French engineer, 
Moug^l Bey, w’ho towards the close of his life un- 
fortunately sank into poverty and obscurity. It is 
narrated in the biography befoi-e us that Sir Colin 
took a keen delight in hunting up the old man to 
acquaint him with the fact that his magnum opus 
had been sucpessfully repaired and was holding 
up 10 ft. of water. 

“ Ten feet 1 ” Mougel repeated several stlmes, deeply 
moved, and then cried out: ‘*^1 knew that my design 
was sound. X knew it would be justified in the end/’ 

It is thoroughly characteristic of Sir Colin that 
he not only refrained from the least depreciation, of 

..I SltCoUrtC.Srpcl»t-Mon^eff.“ iWited bybh Riece, Mary 

Aibngbt Hollmga. Pp. (Lond«it: Joha Murray, im.) Price 

la*. net. 

NO. 2522, V( 5 L. too] 


piers underpinned and the superstructure renewed 
until, as stated above, a serviceable degree of 
staunchness Was obtained and the water once more 
began to fill the distributary canals. “ My Nile is 
behaving itself,” he wrote proudly to his sister, 
Mrs. Rpbertson, in September, 1885. 

The service rendered to Egypt, and especially 
to Egyptian agriculture and commerce, can 
scarcely be overrated. From a st^te of acute de- 
pression and chronic lethargy, cuftlvation steadily 
Increased in extent and importance^ until, before he 
quitted his post^ Sir Colin had the satisfaction of 
seeing his expectations realised and the country 
l. qnce niom set on the way towards a prosperity 
which it had not experieilced for many centuries. 
The qualities whfch , enabled him to achieve such 
a result were “ a high degree of practical wisdom, 
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energy, decision, promptitude, discernment ” — this 
is the judgment of the Under-Secretary for Scot- 
land, Sir James Miller Dodds. 

The. Nile is unique in its interest for the geo- 
grapher, the man of science, and the engineer. India 
and other semi-arid countries have some rainfall, 
however scanty. In Egypt there is none : the Nile 
compensates for the deficiency. ' The floods of the 
great river, carrying down alluvial detritus from 
the mountain slopes of Abyssinia, and mud from 
the marshy tracts of Central Africa, sweep over 
the fields of Lower Egypt and saturate them with 
fecundity. So soaked is the soil that, as soon as 
sown, wheat and barley spring up to maturity 
without a single drop of further moisture. To a 
natural endowment, so profuse and plentiful, there 
is only one drawback — its intermission. It fell to 
Sir Colin's lot to regulate and control, to distribute 
and allocate the precious waters, and he discharged 
the duty thoroughly and well. 

Of his operations of a similar nature in India, 
scarcely less important in scope, though perhaps 
not so notable in execution, there is not room here 
to speak. Both it ^nd the other outstanding events 
of an eminently useful and busy life will be found 
recorded in the biogfaphy, edited by his niece, the 
perusal of which has' been full of interest. In the 
strict sense of the \vord Sir Colin Scott-Moncrieff 
was, perhaps, not a great engineer, but he was 
undoubtedly a great administrator, having a won- 
derful capacity for organisation, rare tact, and un- 
limited patience. Could anyone desire a better 
epitaph than the simple words of Lord Milner 
which conclude the volume : “ He leaves a fine 

record of work, and will be remembered as one of 
the best beloved of men"? 

Brysson Cunningham. 

A XEJV BRITISH OIL INDUSTRY. 

T he strenuous and anxious times through 
which this country is now passing have been 
fruitful in many lessons which, it is earnestly to 
•be hoped, will have a profound and permanent 
influence upon its national character and habits. 
Now that we are in one of the most critical epochs 
in our history,/ we hav6 become painfully con- 
scious to what an extent our negligence and short- 
sightedness in ' the past have contributed to our 
present jeopardy. We see plainly enough now 
that if we had only paid greater heed to many 
things that affect our national well-being, our 
resources in the contest and our confidence in its 
outcome might have been enormously strength- 
ened. The struggle has been prolonged in large 
measure by the fact that we were unprepared for 
it, and we are constrained to admit that the lack 
of preparation has not been creditable to us as a 
prudent, well-ordered, and right-thinking, com- 
n||iity. 

vV e see the evidences of this at almost every turn, 
and nowhere is it more apparent th^ in the 
manner ih which Ave waste our natural resources, 
w at least imperfectly utilise them. Tffe present 
t^ondition of our. food supply is, of course, the 
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greatest and most outstanding instance of our 
neglect of an industry which is at the basis of our 
welfare, and even of our very existence as a nation. 
But there are other, even if less important, matters 
in which we have shown ourselves negligent of our 
opportunities and to which we have, at length, 
been awakened partly by the insidious dealings of 
our enemies, and partly by our recognition of their 
greater energy and alertness in the applicatioh of 
science and scientific method to industry and the 
practical affairs of life. Thus we have been so 
wrapped up in the production of iron and steel 
that we have paid little heed to the non-ferrous 
metals, although by a little more energy and enter- 
prise we could just as readily as Germany have 
contributed our fair share to the world’s require- 
ments. So, too, in the manufacture and utilisation 
of the by-products in the coking of coal, there 
can be no question that the manner in which we 
have squandered our greatest natural asset in 
the past has been nothing short of a national 
scandal. 

It has needed the pressure of our present emer- 
gency to induce us to quicken our attempts to 
remedy a condition of things which should never 
have been allowed to arise. Our immediate short- 
age of mineral oils as illuminants and as fuel is a 
futther instance of our neglect of the potential 
sources of supply existing in our own country, and 
it is only the submarine menace thai is, apparently, 
impelling us to exploit them. The attempts to 
utilise the Kimmeridge shales of Dorset and Nor- 
folk have as yet led to no practical result ; there 
are difficulties with the Treasury and the Legisla- 
ture; it may be also that the technical difficulties 
of desulphurisation have proved to be almost as 
insurmountable. But there are other oil-shales 
than those of Kimmeridge, and also cannels and 
torbanites, as well as blackband ironstones and 
lignites, which might be turned to account as indi- 
genous sources of mineral oils. Some of these are, 
of cour.se, worked by the Scottish shale-oil com- 
panies, which, after a long struggle with adverse 
conditions, are now, in the special circum*" 
stances of the time, exceedingly prosperous. But 
there is still room for a considerable extension of 
the industry, as the production of these com- 
panies, not only in oil, but also in the by-products 
of sulphate of ammonia and paraffin-wax, falls far 
short of the country’s needs. / 

In a series of papers communicated "to tjie In-, 
stitution of Petroleum Technologists pn F^ebruary 
19 attention was directed to certain sources of 
supply of oil which have hitherto been entirely 
neglected ; these are the deposits of cannels, tor- 
banites, and blackband ironstone.s — many of them 
cheaply and easily obt^ed and readily worked. 
Mr. Cunningham Craig described the charac- 
teristies euad mode of occurrence of these “kero- 
genems’* br petroliferous materials, and ex- 
plained how their petrographic analysts servei to 
reveal the nature' of the prodtiets of their distilla- 
tion.; He poin^ out hoi^ wasteful has been the 
method ^ treating the hlackbaiid ironstones, 
whereby all the V^aliMble volatile contents of tihe 
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intermingled carbonaceous matter have hitherto 
been dissipated in . air. It can.be shown that the 
oil contents of a blackband seam, as well as the 
ammonia, can be extracted '.by distillation, and 
fixed carbon left in intimate association with the 
■ferric oxide, so that the ironstone is in a better 
condition, both chemically and physically, for 
treatment in the blast-furnace, leading to a con-t 
siderable saving of coke, a readier extraction 
of metal, and less wear^and-tear of the furnace. 
Mr. Craig boldly faced the economics of the ques- 
tion, and explained in detail the conditions upon 
which the commercial success of treating the 
cannels and associated minerals by the method he 
indicated must depend; and he showed how it 
compares, as a business proposition, with the 
well-established Scottish industry. 

' Dr. Mollwo Perkin contributed a short paper on 
the relative merits of high- and low-temperature 
carbonisation, with special reference to the produc- 
tion of fuel-oil ; and gave the results of a num- 
ber of trials with different coals at low tempera- 
tures, say 450-550°, showing the very great 
variation in yield under substantially the same con- 
ditions. The average quantity of fuel-oil obtain- 
able from one ton of cannel may be put at 20 gal- 
lons. If 15,000 tons of cannel were carbonised 
per diem, it would , amount to 105 million gallons' 
of oil per annum, working the plant for 350 days 
in the year — no inconsiderable proportion, there- 
fore, of our present needs. 

Mr. Berry and Dr. Dunstan dealt more particu- 
larly with the chemical and analytical questions in- 
volved, such as the modes of sampling the cannel ; 
the determination of the yield of oil; the products 
of retorting; the chemical nature of cannel oil; 
effects of temperature on its character; its refin- 
ing, and fractionation ; calorific values and other 
physical data. 

^ The papers together form a valuable contribu- 
tion to a subject of special importance at the pre- 
sent time; they serve, moreover, to direct atten- 
tion^ to the possil>ility of a new and permanent 
.British industry, and deserve,- therefore, the 
thoughtful consideration of all who are interested 
in the development of our national resources. 


THE ORGANISATION OF RESEARCH IN 
AGRICULTURE, 

/^F the i^ults of the war, not the least remark- 
• able is the awakening of interest in the 
application sof scientific research to economic ob- 
jects and the readiness of the State to endow 
industrial investipfations of all kinds; and yet the 
admitted pre-eminence of Germany in the techni- 
cal applications of scientific knowledge .does riot 
juihp to the eyes in the sjiparatus or operations of 
war. She cannot even claim priority in her in- 
humanities. The use of iMispn>gas was suggested 
to pur War Office soon after the Crimean War and 
ui^sitatingly Nor has the eatraoi^n- 

arily lavish eapendimre of Germany on abstract, 
as well as industrial, sersearch been prq^uctive td 
very marked hew additions , tb knowledge. - The 
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root of the matter must be sought elsewhere. In 
a paper read by M. Georges Wery ^ at a conference 
held in Paris last June and presided over by the 
Minister of Agriculture, . one finds attention 
directed to what is really the dominant character- 
istic of the Qerman peofde in relation tp this mat- 
ter — a characteristic to which much of their recent 
advance in efficiency may be ascribed. 

The German people, as a whole, believe in the 
economic value of knowledge, respect the scien- 
tific method, are eager to give practical effect to 
the results attained by that method, and, as a 
result, are rpady to submit their industries to 
scientific direction. It will avail us little to endow, 
.scientific research unless scientific knowledge is 
deferred to more than it has been in the past. The 
' fond belief that scientific results can be ordered 
and paid, for like goods, and that the knowledge 
which gave these results birth has no continuing 
industrial value, must be abandoned, if we set 
out to compete with the German in his own field. 
The attitude of the public generally, and particu- 
larly that of the leaders of industry, must change. 

The main purpose of M. Wery’s paper is to give 
an account of the organisation of research in agri- 
culture in foreign countries, and to contrast the 
comparatively meagre provision made in France 
for this object with that made in Germany and 
America. He points' out that Germany has no 
fewer than ninety-nine institutions, comprising 162 
distinct laboratories, devoted to research in agri- 
cultural subjects, all of which are in receipt of 
State subventions. Prussia alone has fifty-eight 
institutions of this nature, all of which have large 
staffs, “ luxurious ” laboratories, and ample equip- 
ment. As evidence of the hold which scientific 
work has gained on the German agriculturist, M. 
Wery cites the remarkable fact that some years 
ago the German farmers and landowners raised a 
sum of a million and a half sterling, which they 
presented to the Emperor for the purpose of found- 
ing industrial and agricultural laboratories. No 
better evidence could be given of the fundamental 
difference between the attitude of the German agri- 
culturist to s^cience and that taken up by the Eng- 
lish farmer. The grbss revenue of the agricul- 
tural research stations in Germany approaches 
400,000!. — a sum which M. Wery effectively con- 
trasts with the parallel figure in France ^ of 
6o,oool. ; he might have added the corresponding 
English ^ure, which is less than 40,000!. ! But 
even the German figure pales befote the American 
total of i,ooo,oool. 

It is pointed out that the German o^nlsation 
of research was not without what may be termed 
a publicity value in the past. The admiration 
which it excited, if not calcul^Lted to assist the 
sale of German goods, at any rate led to the 
exploitation of German **< Kultur ** in England and 
created a demand for tl^ German savant outside 
his own country^ — results which, no doubt, were 
indirectly of economic value to riie Fatherland.- 
M. Wery is on sure ground whet^ jj^oceed^ to 
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dwell on the limitations of German ^ieiatihc work 
in its useless elaboration of details, its devotion 
to the accumulation of mere data, and its purely 
material objects and results; and when he claims 
for France a greater number of discoveries of the 
first rank, a greater love of knowledge for its own 
sake, we can heartily agree. “The bright sun- 
light,’' he says characteristically, “which illumines 
the footsteps of Descartes, Lavoisier, and Pasteur 
will indeed be obscured, if the fogs which rise 
from the plains of Germany come our way.” 

We may also quote the author’s plea for a mini- 
mum of State interference. “Discoveries,’’ he 
says, “are* not made by the stroke of a magician’s 
wand. L*esprit souffle oit il veut. What the State, 
should provide for the savant is the means for 
research. It should not impose methods or pre-’ 
determined ideas ; otherwise all initiative will be 
stifled.” We may join with M. Wcry in hoping 
that his plea in the interests of the extension of 
scientific research in agriculture in France will 
prove successful. The country which produced a 
Boussingault and a Pasteur must not be suffered 
to lag behind, 

NOTES. 

In the course of his statement on the Army Esti- 
mates, in the House of Commons on February 20, Mr. 
Maqjherson directed attention to the health of the 
troops in the various theatres of war. In the Napo- 
leonic campaigns 97 per cent, of the total deaths were 
from disease and only 3 per cent, were on the battle- 
field. In the South African campaign 67,000 cases of 
disease were admitted into hospital, of whom more 
than 8000 died. In France up to November last the 
deaths from disease were only one-fourth of the number 
that died from the same cause in South Africa. In 
Macedonia conditions arc not so satisfactory, but as a 
result of the hygienic measures taken the amount of 
sickness in 1917 was reduced to. two-thirds, and 
the death-rate to one-third, of what it was in 1916. A 
well-deserved tribute was paid to the Army Medical 
Ser\*ice and to the services which had been rendered 
by the retiring Director-General, Sir Alfred Keogh. ^ 

Dr. Fleming Sandwith, C.M.G., died suddenly and 
unexpectedly on- February 17.^ He was in his sixty- 
fourm year, and had been invalided home after two 
strenuous years in Egypt. Few civilian medical ‘men 
could show such a record of militarj' service. He had 
worked in the Turko-Serbian war of 1876, and in the 
Russo-Turkish war in the following years. He had 
been on Baker Pasha ’‘s staff, and was senior physician 
to the Imperial Yeomanry Hospital in the South 
African war. In December, 1915, he was appointed 
temporary colonel in the Royal Army Medical 
Service, and proceeded to Egypt, a country well 
known to him, for in 1883 he was appointed 
for preventive . work there against cholera. In 
Egypt Dr. Sandwith remained many years en- 
gaged in sanitary work and private practice, acquir- 
ing a considerable reputation in tropical medicine. 
Auer the South Afri<»n war he settled in London, and 
became lecturer in tropical, diseases to St. Thomas’s 
Hospital, physician to the Seamen’s Branch Hospital, 
Dock, and lecturer in the School,. of Tropical 
Medidne there. He was .also,f 3 re^am professor .of 

? hy8lc, and hiS lectures dh sudi 'subjects as plague, 
/asteur’s life and work, insect t$fners oi disease, etc., 
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were deservedly popular. ' A nian of genial and kindly 
disposition, Dr. Sandwith will be missed by a wide 
circle of patients and acquaintances. 

The Minister of Reconstruction, D»r. Addison, has 
appointed an Advi^ry Council to assist Uhn in con- 
sidering' the njany proposals that come bqlore his De- 
partment for review. The work of the Council is to 
be discharged through four sections, each of which 
will advise the Minister on specific questions referred 
to it by him within the general subjects allocated 
to the several sections, namdy : — Section I. : Finance,, 
transport, and common services; Section II.: Produc- 
tion and commercial organisation ; Section III.: 
Labour and industrial organisation ; Section IV. : 
Social development (including rural reconstruction). 
The Council at presents consist.s of thirty-seven mem- 
bers, among whom are the following : — Mr. C. R. W. 
Adeanc, late president, Royal .Agricultural Society; Sir 
Richard Glazt'brook, director of the Nation.al Physical 
Laboratory ; Mr. H. J. Mackinder; the Hon. E. G. Strutt, 
an authority on agricultural questions; and Prof. T. B. 
Wood, professor of agriculture, Cambridge University. 
Mr. Eustace Davies, of the Ministry of Reconstruction, 
has been appointed secretary^ to the Advisory Council. 
It is noteworthy that while engineering, agriculture, 
industry,* labour, the law, finance, and politics all have 
their representatives, pure and applied science, other 
tharTengineering and agriculture, is represented by one 
member only. Presumably Section IV. will be con- 
cerned with such problems as the welfare of workers 
and housing for the people, yet there is not a single 
member representing medicine and hygiene or architec- 
ture-. 

• 

Sir G. Cave announced, in the House of Commons 
on February 20, that for the present year summer-time 
will be brought into force on the morning of Sunday, 
March 24, and will continue until the night of Sunday, 
September 29, an arrangement that will give an addi- 
tional five weeks of summer-time this year. He 
added : — “ As regards the suggestion that during the 
midsummer period the time should.be advanced by an 
additional hour, there .is 'no power under the statute 
to make this further change, and I may add that the 
Committee which had the proposal before them re- 
ported unanimously against it.” The agricultural cor- 
respondent of the Times points out in Tue.sday’s issue, 
what we urged on many occasions when the “daylight 
saving ” principle was under discussion, namely, t^t 
agricultural interests were ignored by it. Referring* 
to the introduction of summer-time in the fourth week 
of March, he remarks : — “The drawback is that much 
of the early morning work at the homestead— the 
grooming and feeding of horses, the feeding and milk- 
ing of cows, and the dispatching of the milk — will have 
to be done by artificial light, which means additional 
eitpense, and the prolongation of the period of dark 
mornings makes the farm less attractive for those 
whom it employs. The dairy farmer is esptfcially 
affected, and there are cases in which milk production 
has been abandoned chiefly because of the labour 
trouble arising from the operation of the Daylight 
Saving Act. The most serious disadvantages suffered 
^ •the farmer, however, occur from June onwards, 
l^e early dews that are no great -hindrance at seed- 
time are a definite hindrance to progress when the 
work of saving the crops begins. From the time when 
haymaking Is begun in June until the last of the cereals 
is gathered in September or later, an hour in the late 
afternoon is? often worth two .in the morning ; yet the 
farmer finds himself compelled to make go^ at the 
cost of overtime the hour that has been deducted from' 
the morning of his normal day. Because of the ad-' 
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verse eifect on the harvesting of the crops the exten- 
sion of the period in September is far more perturbing 
than the oarli^^ beginning, although both are pre- 
judicial to thi ra^er and his work.’’* 

Mr. Tyrer, who died suddenly on Febri^ary 

20, at seve^k-jftve years of age, received his early 
chemical training under, Hoffmann, at the Royal Col- 
lege of Chemistry. In 1862 he was employed as works 
chemist by Messrs. May and Baker, manufacturers of 
fine chemicals, of Battersea, and later became manag- 
ing director .of the . firm. For the past eighteen years 
he controlled the works bearing his name at Stratford, 
established in 1844, where a number of fine chemicals 
and pharmaceutical preparations are manufactured. 
Mr. Tyrcr was very intimately ' associated with the 
Society of Chemical Industry since its foundation in 
1881. He was a member of the original Publication 
Committee, on which he served continuously until his 
death, for many years hon.' secretary of the Lon- 
don Section, and president for the session 1897-98, 
as well as having been chairman of the London Section, 
and serving on the council during the greater part of 
the existence of the society. Since 1907 he had been 
hon. treasurer of the society, a position which he 
filled with great ability. His devotion to the society 
throughout was very notable, and he spent a large 
amount of time in furthering its interests. In recogni- 
tion of his services to the society and to chemical 
industry, the society’s medal was presented to him in 
1910. Mr. Tyrer served on the governing board, and 
also on the executive, of the National Physical Labora- 
tory, and he was a* member of the council of the -Asso- 
ciation of British Chemical Manufacturers. For many 
years, too, he took a very active part in the efforts to 
secure relief from the duty on alcohol for use in arts 
and manufactures, which eventually resulted in con- 
siderable concessions being obtained from the Inland 
Revenue. He was keenly interested in the Chemical 
Section of the London Chamber of Commerce, of 
which he was chairman at one time, and took an active 
part in the work of the Alcohol Motor Transport Coun- 
cil. It’ may also be mentioned that he was one of the 
first memhers of the old London School Board. Mr. 
T5rrer was a man of remarkable personality and great 
energy; he was widely known in chemical, industrial, 
and pharmaceutical circles, and will be greatly missed. 

Dr. C. p. Walcott, secretary of the Smithsonian 
.Institution at Washington, has been elected corre- 
spondant of the Paris Academy of Sciences in the sec- 
tron of mineralogy in succession to Sir Archibald 
Geikie, who has been elected foreign associate. 

Dr. Frank Schlesinger, director of the Allegheny 
Observatpry, has been appointed aeronautical en^neer 
in the U.S. Signal Corps. He will have charge of the 
instruments that go on aeroplanes, and will form the 
connecting link between the corps and the National 
Research Copncil. During his temporary absence from 
the observatory Dr. Frank C. Jordan will be in 
charge. 

The work hitherto done by the Economy Section of ' 
the Mihistty of Food has now been allotted to four new 
branches of the Ministry, as follows : — (i) Public Ser- 
vices Food Consumption Branch : Director, Major G. 
Henderson; (3) National Kitchens Branch: Director, 
Mr. C. F. I^encer; (3) Public Catering Branch : Direc- 
tor, Mr. A. Towle; (4) Educatiortal Brahdh ; Director:, 
Prof. E. H. Starling. The coordination and control 
of the policy of these Departments will be ex;ercised bv 
a Board to be called the Food Survey Board, .of which 
Lt-Col. A. G. Weigall. wlll bechahnutn. ' 
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We record wjth regret the death, on February 33, 
of Lord Brassey, in his eighty-third year. Lord. 
Brassey was best known, perhaps, for his voyag^ in 
the Sunbeam. In 1879 bo was president of the^Royal 
Statistical Society, and in .1893-95 president of the. 
Institution of Naval Architects. He was the foundi^ 
and first editor of the Naval Annual, and the author 
of several works on social economics. 

We . regret to see, in the Chemical Trade Journal, 
the announcement of the death, from injuries caused in 
a cycling accident, of Prof. E. A. Letts, professor of 
chemistry in the Queen’s University, Belfast. He was 
a fellow of the College of Surgeons .and of the Rwal 
Sanitai^ Institute. In 1876 he was appointed the first 
professor of chemistry in University College, Bristol. 
Among his numerous writings are “The Pollution of 
Estuaries and Tidal Waters ’’ and “ Some Fundamental 
Problems in Chemistry.” 

The death is announced, in his seventy-third year, 
of Mr. C. E. Faxon, who had been assistant director 
of the Arnold Arboretum, Jamaica Plain, Mass., since 
1883. Mr. Faxon was best known as. a botanical artist. 
He was selected by the Smithsonian Institution, to 
make^ the drawings for Sargent’s “ Silva of North 
America.” He had also illustrated Salient’s “Forest 
Flqra of J^an ” and “Manual of the Trees of North 
America,” Eaton’s “Ferns of North American Garden 
and Forest,” and many other botanical publications. 

Mr. C. R. Dodge, who for ten years was in charge 
of the museum of the U.S. Department of Agriculture, 
died recently in his seventy-first year. In 1890 that 
department appointed him as its special agent to con- 
duct important fibre investigations. He was the author 
of twenty special reports on that subject, and also of a 
“ Dictionary of the Fibre Plants of the World.” Mr. 
Dodge represented the^ United States at the Paris 
Ei^osition of 1900 a.s director of its agricultural com- 
mission. He was a chevalier of the Legion of Honour, 

The annual general meeting of the Institute of 
Metals is to be held on March 13 and 14 in the rooms 
of the Chemical Society, Burlington House, Piccadilly, 
W.i. On the first day, when the meeting begins at 
8 p.m., the president-designate. Prof. H. C. H. Car- 
penter, will be inducted into the chair, and the presi- 
dential address will be delivered. On March 14, b^ 
ginning at 4 p.m., several technical communications 
will be submitted and discussed. 

The Engineer for February 22 announces the death 
of three well-known members of the Institution of 
Engineers and Shipbuilders in Scotland : Mr. W. Cut- 
hill, who was late works manager of the Blochaim 
Works of the Steel Company of Scotland ; Mr. J. 
Kennedy, who for forty years was superintending 
engineer with the firm of R. MacAndrew and Co., and 
was a founder and chairman of both the Glengall 
Ironworks and the British Arc Welding" Co. ; and Mr. 
J. A, McKie, who founded the firm of McKie and 
Baxter, engineers and shipbuilders, of Copland Works, ’ 
Govan. 

The officers and council of the Physical Sodlety of 
London for the ensuing session are to be as follows : — 
President, Prof. C. H. Lms; Vice-^Presidents (in add!- 
tk>n to those who have filled the office of president), 
Prof. J. W. Nicholson, Prof. , 0 . W. Richardson, Dr. 

S. W. J. Smith, and Dr. E. W. Sumpner; Stfsre- 
tories, Prof. W. Eedes, City and Guilds Technical 
College, Leonard Striset, E.C.2, and Dr. H. Stanley 
Allen, King’s CoIIegij?, LoAdon, W.C.a; Foreign 
Sedrefary, Sir R. T. Glazebrook; Treasurer, Mr. 
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W. R. Cooper; Librarian, Dr. S. W. J. Smith; 
Members of Council, Frof. E. H. BartPn, Mr. C. R. 
Darling, Prof. G. W. O. Howe, Dr.. D. Owen, Mr. 
C. C. Paterson, Mr. C. E. S. Phillips, Dr. S. Russ, 
Mr. T. Smith, and Mr. F. J. W. Whipple. 

Mr. H. G. BBaslby describes, in the February issue 
of Man, a remarkable .form of wooden hook, known 
as Matau Hokori, from. Greenwich Atoll, the greatest 
length of which is 7| in. Itds the crud^t specimen 
hitherto received from the Pacific, formed from a 
natural root of a pale-coloured wood, of light weight. 
The maker scarcely troubled even to remove the 
notches, and in many places has left the bark intact. 
The barb is of similar wood, and shows a certain 
amount of skill in the way it is scarfed to the shank; 
it was apparently finished with some blunt implement 
and afterwards with a rasp. The hook is a poor 
specimen of Polynesian art, but this is not surprising 
considering, the remoteness of this little grou}) of islands 
and the smallness of the population. 

“Reconstruction and Public Health" is the subject 
of an article by Mr. E. J. Lidbetter in the Eugenics 
Review for January (vol. ix.. No. 4). Mr. Lidbetter 
points out that public health administration has 
hitherto been' based upon prevention in the economic 
sense, and is not concerned with the individual, who 
is dealt with under the Poor Law. He pleads for co- 
ordination between the public health service and organ- 
isations for the treatment of individual sickness, e.g. 
the hospitals, and the divorce of Poor Law administra- 
tion in the treatment of the sick independent members 
of the community. 

In the November issue of the Journal of the 
Quekett Microscopical Club (vol. xiii.. No. 81) Mr. 
W. M. Bale describes a method for the measurement of 
magnifying powers.^ The method is as follows ; — 
Measure the exact diameter of the magnified field pro- 
jected with a camera lucida or Beale rejector at a 
distance of 10 in. Measure also with the stage micro- 
meter the actual diameter of the field. Then the first 
figure divided by the second gives the magnifying 
power. But a small correction has to be made, be- 
cause in the camera image the magnification is appre- 
ciably greater at the marginal portions' of the field than 
near the centre. This varies from i mm. with a 
4-in. field (loi mm.) to 9 mm. forag-in. field (203 mm.), 
being at the rate of 1 mm. for every ^-in. increase in 
the diamet^ of the field. Mr. Maurice Ainslie gives 
some further notes on this method, and describes an 
alternative method by the measurement of the Rams- 
den disc. 

The annual report on the Agricultural Department, 
St. Vincent, for the year ended March 31, 1917, con- 
tains a further account of the work being done to con- 
i: trol the ravages of the cotton-stainer (Dysdercus delau- 
neyi, Letih.), which is so serious a pest of cultivated 
cotton in tihis island and el^wbere in the West Indies. 
The life-history of the insect has been carefully studi<^, 
and it has been found that the eggs are de^sited in 
masses in the ground and carefully covered over, where 
tlM^ take seven and a half to nine days to hatch. 
Destruction of eggs, in the field unfortunately does not 
appear to be practicable, and the campaign against the 
insect has to take the form of destruction of its native 
food plants. A special Qrdinapee has oeen passed, and 
between August, 1916, and April, 1917, 1542 silk totton 
trees (Eriodendron artfractnosum)^ ii,S7o “John Bull” 
trees (Thesfesia poptanea\ and several thousand seed- 
Jings nave been destroyed. Coltocticm' of insects, etc., 
is also suggested aniong other measure, as the ipsect 
lias no natural enemy of importance. 
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Tw qtiestion of the precise fertilising value of the 
basjc s^gs" df low solubility which are commonly ob- 
tained id the manufacture of steel by the basic open- 
hearth process has attracted considerable ntfentiah 
during- the past few years. The annual production of 
such slags MS been recently computed at 750,000 tons, 
and with the projected extension of tte iron and steel 
industry this output will steadily increase. The low solu- 
biljty of the pho^hate in these slags is partly attribut- 
able to the use of fluorspar in the manufacture, and there 
is some reason to think that the conventional method 
of assessing the solubility of slags by meians of weak 
citric acid solution is liable to lead to an undervalua- 
tion of their merits in comparison with the more highly 
soluble slags obtained in the Bessemer process. This 
view apparently receives considerable support from the 
results of field trials in Essex, the results of which are 
contributed by Mr. -G. S. Robertson to the January 
issue of the Journal of the Board of Agriculture. At 
each of three experimental centres in the two years of 
experiment the hay crops obtained with the fluorspar 
slags compared very favourably with those obtained by 
the application of the same weight of phosphoric acid 
(200 lb. PjO, per acre) in the form of slag of high 
solubility. Results almost as good were also obtained 
with equivalent dressings of ground mineral (Gafsa) 
phosphate. At one centre, however, other plots were 
added on which the phosphates were applied at one- 
half the above rate, and. the fact that the yields on 
these plots were fully equal to those obtained with the 
heavier applications suggests that the latter were too 
heavy to furnish a decisive test of the citric solubility 
criterion. It is noteworthy, however, that with the 
lighter application the fluorspar slag showed a distinct 
advantage over the more highly soluble slag. 

The Summary .Report of the Geological Survey of 
Canada for 1916 (Ottawa, 1917), a volume of 420 pages, 
records good war service on the part of the staff, both 
in the forces in Europe and in the ever-widening field 
of mineral discovery. Tungsten ores, especially 
scheelite, are recorded from alluvial deposits on granite 
in the Yukon plateau, where the climate prevents the 
concentrates that are secured in one summer from 
being available until the following winter — that is, until 
they can be removed on sleighs. A similarly interest- 
ing touch is given to operations on the tungsten ores 
(wolfram and scteelite) of New Brunswick, when it is 
stated that a mill cannot be remodelled until snow' 
makes haulage of material practicable. Magnesite' 
attracts attention in British Columbia (Bridge River 
district), where it occurs, with ,separable veins of chal- 
cedony, in serpentine. The Arctic expedition organised 
by the Survey reports an extensive copper re^on on 
Bathurst inlet. In Banks Peninsula native copper 
occurs amygdaloidally throughout lavas 350 ft. in * 
thickness. 

It is^ known from the work of Prof. Barkla that the 
scattering of ordinary X-rays by light eletnents agrees 
well with the view that the number of scattering elec- 
trons in an atom is about equal to the atomic number 
0/ the element as given by Moseley, and that each 
electron acts as an independent radiating centre ; the 
scattering of the penetrating y rays of mudh- worter 
wave-length is, however, markedly less than the value 
to be expected on the siniple theory, and the scattered 
radiation is mostly in Indirection of the incident rays. 
In a recent paper M#- A, H. Compton (Journ. Wash. 
Acad. Sci., January 4)^ attacks this problem from a 
new point of view. He supposes diat thsS simple theory 
of scattering no k>n^ hoW when the wave-length" Is 
compapplm with the linejsr ^mensioqs.'of the electron^ 
of calculation he takes the electron to 
cohnst of a sphere of positive electricity, each part of 
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'which can .scatter indraendently, and may, be capable 
of rotatdoiml motion. On these assumpl^ns he »: able 
to explain the diminution of scattering with deisrease 
of wave-fength, and to account for the asymmiittry of 
the scattered rays. Mr. Compton concludes ■ diat the 
•electron must have an effective radius of 2-3 io“^®cm. 
— Si value nearly a thousand times greater than the 
ordinarily accepted radius, calculated from the apparent 
mass of the electron** He uses in these calculations 
the data given by Sir Ernest Rutherford and Dr. 
Andrade on the wave-length of the 7 rays, and does not 
seem to have known of a recent paper by- the former 
in which it is estimated that the wave-length of the 
most penetrating y rays from radium is probably 
less than one-tenth of the lowest value recorded by 
Rutherford and Andrade. This would make the* esti- 
mated radius of the • electron about one-tenth . of the 
value given by Mr. Compton, but still much larger 
than the usual Vjalue. 

• 

In a series of communications to Terrestrial Mag- 
netistn. Prof. Carl Stormer, of Christiania, has de- 
scribed his photographic determination of auroral 
heights made in 1913. An account of the earlier com- 
munications has already appeared in our columns. The 
two most recent papers of the series, appearing, in 
March and September, 1917, give an account of Prof. 
Stdrmer’s theoretical investigations. In a brief his- 
torical note he assigns to Goldstein the distinction of 
having been the hrst to Suggest that an electrical dis- 
charge from the sun is the common cause of aurora 
and magnetic storms. The mathematical problem 
which Prof. Stormer has set himself treats the earth 
as an elementary magnet, and as the sole sdurce of a 
magnetic field traversed by electric corpuscles. A com- 
plete solution has not been found even of this simplified 
problem, but trajectories can be calculated by graphical 
and numerical integration, and con<dusions as to the 
limiting forms of trajectories can be derived from the 
general equations. Prof. Storhier accepts for the ob- 
served angular radius of the, zone of maximum auroral 
frequency 23°. The values given by his calculations 
are, for cathode rays 2° to 4°, for d rays 4° to 6®, 
and for a rays 16° to 19°. The calculated values 
assume, for the respective rays, such properties as havei;^ 
been actually observed in the laboratory. Prof. Birke- 
land, the chief supporter oi the negative corpuscle 
theory, suggested, to meet the difficulty, that corpuscles 
from the sun had velocities very closely approaching 
that of light. Prof. Stormer thinks it makes fewer 
claims on the imagination to attribute aurora to a rays, 
the theory advocated by Vcgard. The occasional ap- 
pearance of. aurora far outside the auroral zone is, 1 
he admits, a serious difficulty; but he suggests that ' 
during magnetic storms the earth may be encircled by 
a corpuscular ring of large radius, whose modifica- 
tion of the magnetic field may suffice to bring a rays 
emanating from the sun much nearer 'the equator than 
would otherwise be the case. The measurement of 
auroral streamers is looked to as likely to elucidate 
at once the penetrating quality of the rays and the 
constitution and temperature of the upper atmosphere.' 
Further consideration of this aspect of the problem, is 
reserved for a future paper. Ptof. Stdrmer refers to 
the probable possession by the sun of a magnetic field 
and .an' electric charge as considerable complications 
of the mathernatltAl problem. 

Thb report of the , Government Chemist on the 
work of the Government Laboratory shows that a 
total number of 258,456 samples were examined duHng 
^ 'the year ended March 3.1 last. This Is an increase of 
more than 18,000 compared with the previpus year. . 
As might' be expected, heavy demands upon the labora- 

NO. 2522, VOL. 100] 


tory have been made by the departments specially c^^ 
cerned with war queistions. For the Admiralty, me 
samples analysed included nearly 7000 specimens of 
metals — ^an indication of active constructional work by 
^that department. The War Office samples, more than 
22,000, were mainly specimens of foodstuffs examirM 
In connection with the control of supplies for the ex* 
pedit|»nary forces, together with aneesthetics and other 
drugs for the medical branch. Numerous questions 
relati^ to contraband trading were submitted by the 
War Trade Department, the Foreign Office, and the 
Treasury Solicitor. The services of the laboratory 
have also been extensively utilised by various com- 
mittees on work arising out of war conditions. It is 
noted that there has been a very large increase in the 
use of alcohol in manufacturing operations during the 
year. 

In a paper read before the Swiss Chemical Society, 
and quoted in La Nature for January 26, M. Stettbacher 
discusses the most Dowerful explosives which it Is 
possible to obtain. Nitro-glycerine, which is now con- 
sidered as one of the most violent of explosives, de- 
velops but 1580 calories per kilogram. Li<iuid-air 
explosives, or ojtyliquite, give as much as 2200 calories, 
since the liquid oxygen combines directly with the 
carbon and hydrogen. The combinations of hydro- 
carbons with ozone (ozonide of ethylene and benzene 
triozonide), although they do ‘not liberate more heat of 
explosion, are more “Urisant,” because of their rate 
of deTOmposition. It is thiis possible to conceive of 
still higher explosives. A glycerine trichlorate should 
develop 3000 calories (twice as much as nitro-glycerine), 
while a mixture of liquid hydrogen and liquid ozone, 
if it could^ be realised in practice, would give about 
4500 glories. In considering the relative power of 
explosives other factors than simply the heat generated 
must be taken into account, the volume oLthe gaseous 
products in relation to the original volume of the ex- 
plosive, and the time factor being important. With 
liquids there are strict limitations to their practical 
applications. 

A SERIES of “ Monographs on Industrial Chemistry ” 
is being edited for Messrs. Longmans and Co. by Sir 
Edward Thorpe. The volumes are intended to show 
how essential is the relation of principle to 
practice. They will afford examples of the appli- 
cation of recent knowledge to modern manumc- 
turing procedure. They are not intended to cover the 
whole ground of the technology of the matters to 
which they relate, and will not be concerned with the 
technical minutiae of manufacture except in so far as 
these may be necessary to elucidate some point of prin- 
ciple. Three of the volumes, viz. “The Scientific 
Use of Coal,” Prof. W. A. Bone, “Organic Com- 
pounds of Arsenic and Antimony,” Prof. G. T. Morgan, 
and “Edible Oils and Fats,” C. A. Mitchell, are an- 
nounced for ap^arance in April. “The Zinc Indus- 
try,” E. A. Smith, and “Colour in Relation to Chem- 
ical Constitution,” Dr. E. R. Watson, are in the 
press, and “The Applications of Electrolysis ip Chem- 
ical Industry,” A. J. Hale, “The Natural Organic 
Colouring Matters,” A. G. Perkin and Dr. A. E. 
Everest, and “Liquid Fuel for Internal Combustion 
Engines,” Sir Boverton Redwood, Bart., and Prof. 
Ji S. S. Brame, are in preparation. In addition, a 
number of other works have been arranged for. 

Messrs. ,G. Routlbdge and Sons, Ltd., are about 
tO: publish in their “l^dency Books” “Applied 
Motion Study: The Efficient Method Applied to In- 
(fiistrial Pr^aredness,” bv Mr. .apd Mrs. F*’ B. Gil- 
breth. work for appearance in. tiib same , 

series will Be “Wealth from Waste'; E^^tnation ot 
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Waste — A World Problem,” by Prof. H, J. Spooner. 
The same firm' also announces ” Synthetic Products,” 
by A. R. J. Ramsey and H. C. Weston. 

Mr. Edward Arnold announces ‘‘Aeronautics in 
Theory and Experiment,” by W. L. Cowley and H. 
Levy, in which will be chapters on the mathematical 
theory of fluid motion, the aerofoil, structural parts 
and controls, strength and construction, the air-screw, 
and stability. 


OUR ASTRONOMICAL COLUMN. 

HovjE IN THE Andromeda Nebula. — Including that 
whicli appeared in 1885, five novae in the Great Andro- 
meda Nebula have now been recorded. Two were 
found by Ritchey on plates taken in 1909, their maxi- 
mum brightnesses being magnitudes 16-3 and ly-o; 
these are no longer visible. Another nova, of mag- 
nitude 17-5, at a distance of lo' from the nucleus, was 
found by Shapley on photographs taken in September 
last year. The latest discovery was made by Ritchey 
on a negative taken on October 16, 1917 {Publications 
Astr. Soc. of tile Pacific, December, 1917). This star, 
was of about the i8th’ magnitude, and the distance from 
the nucleus approximately 255" south and 26" west. 
On this plate Mr. Shapley ’s nova was observed to have 
diminished in brightness by at least two magnitudes 
in the interval of a month. All the photographs in 
question were taken with the 60-in. reflector at Mt. 
Wilson. 

New Variable Stars. — In Circular No. 201 of the 
Harvard College Observatory Prof. E. C. Pickering 
gives details of nineteen new variable stars which have 
lately been discovered by photographic methods, and of 
two which were found visually. The brightest images, 
observed range from 8-4 to 13-0, and the faintest from 
8*8 to <16. One of the variables is of the Algol type, 
with a period of 2-89.i57o days, and two others are 
Cf^heids, with periods of 0-4786 day and 0-365 day 
As illustrating the enormous wealth of material avail- 
ably for these investigations, the numbers of photo- 
graphs examined with reference to the three stars 
mentioned were 292, 537, and 350 respectively. 

Circular No. 202 gives the estimated dates during 
1918 of maxima and minima of a large number of 
long.4>eriod variables. 

Two Spectroscopic Binaries. — The orbits of the 
spectroscopic binaries y Phoenicis and <r Puppis have 
been investigated by Mr. R. E. Wilson with the aid 
of photographs taken at Santiago, Chile (Lick Observa- 
tory Bulletin, No. 303). 7 Phoenicis is a star of mag- 

nitude 3-3, Class K5, and has been found to complete a 
revolution in 193-7^ days, the orbit being essentially 
circular. The semi-amplitude of the velocity-curve is 
15-8 km., and the system is receding at the rate of 
25-8 km. per sec. 7 Phoenicis is the only late-type star 
at present known to be moving in an orbit of very small 
eccentricity, tr Puppis is of magnitude 2-99, Class K5, 
and has a period of 257-8 days. The semi-amplitude is 
*®’S5 hm., and the velocity of recession of the system 
87-3 km. In this case the eccentricity of the orbit is 
0-17. 

Proper Motion Stars. — In Astronomische Nachrich- 
ten. No. 4922, Dr. Max W<rff gives particulars of nine, 
teen proper motion stars in the region of the Great 
Andromeda Nebula, and , of . five which - are near 8 
Arietis. One of the latter Is remarkable as showing 
the large annua] proper motion of 1-74', in Jhe direction 

tp°; ^le star is of the 14th magnitude, and is situated 
R*^3h.,6m. 10s., deck + 23-1' (1^5). 
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MILITAR Y A ERONA UTICS. 

OR BAIRD, in introducing the Air Service 
Estimates to the House of Commons on 
February 22, gave an outline of the work which 
had been done in creating- the new Air Force, 
j The works and lands used by the R.F.C. 

I and R.N.A.S. have already been taken over, 
i and co-ordination between the Air Ministry, the War 
' Office, and the Admiralty has been secured by holding. 
I weekly conferences of the three staffs. Among the 
I more interesting details of the speech from a scientific 
! point of view are the particulars which Major Baird 
I gave of the activities at the front. After all, the real 
i measure of the success of scientific investigation in 
, aeronautics at home is to be sought in the results 
achieved, in the fighting area.- These results were ex- 
, pressed in very concrete form in the speech, and we 
quote some figures given. In one day on the 
Western front 127 enemy batteries engaged were 
under aerial observation, twenty-eight gun-pits were 
i destroyed, eighty more were damaged, and sixty explo- 
i sions of ammunition were caused. In reconnaissance 
I work nearly 1 6,000 photographs were taken in one 
month. Our bombing machines, in short-range opera- 
' tions, dropped an average of 6500 bombs per month, 
representing a weight of about 120 tons. In addition 
I to these activities, about 150,000 rounds of ammunition 
} per month were used in attacking troops from the air. 
i Such figures as these cannot fail to awaken a sense of 
i the extreme importance of the Air Services in modern 
! warfare ; and the first item, viz. the destruction of 
127 batteries in a single day, brings home in a very 
convincing manner the effectiveness of aircraft for the 
control of artillery. Major Baird warmly commended 
the work of the Advisory Committee for Aeronautics 
j in furthering the technical side of the subject, and 
expressed the hope that its valuable labours would add 
I to the efficiency of the new Air Force in the future. 

: The speech met with an enthusiastic reception, which 
. it well deserved, for a more remarkable record of pro- 
gress in so new a branch of the Services could scarcely 
be imagined. 

La Nature for February 9 contains an interesting 
article from the peii of Lieut. Jean Abel Lefranc under 
the title ‘‘ L’^volution de I’aviation allemande.” The 
author traces the general lines of development of 
German machines since thp beginning of the war. At 
the commencement of hostilities the most prevalent 
German type was a heavy biplane of very robust con- 
struction as compared with the much lighter machines 
developed in France. The main tendencies towards 
improvement in this typejiave been directed towards 
a reduction of head resistance by the simplification of 
the lines of the machine, the adoption of stream-lined 
fuselages made from three-ply wood, and the elimina- 
tion of all unnecessary struts and tie-wires leading to 
the very ‘‘ clean ” design of the present-day machines, 
but necessitating a somewhat heavy construction,. The 
light single-seaters of the Nieuport type, qgainst which 
our enemies had to contend, led to the development of 
the Fokker machine, which in turn gave place to the 
^Ibatros D III. of the present time. The failure of 
the Zeppelins to realise the aims of their inventor led 
to the necessity of a heavy bombing machine, and the 
development of this type has resulted in the Gotha of 
to-day. M. Lefranc points out the various technical 
improvements made by the Germans as time went on, 
such as the adoption of appropriate fin surfaces* instead 
of the large dihedral angle and swept-back wings of 
the earlier machines, ana the introduction of balanced 
controls to obtain flexibility. The importance of 
standardisation has been clearly recognised, and the 
result is seen in the three main types now in use, re- 
presented- by the Albatros DHL, a light single-seater 
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ca{>able of a spefed approaching 120 niiles per hour; the 
Aviatik L.V.G., a two-seater with a speed of about 
loo miles per • hour ; . and the Gotha, a three-seater 
bombing machine, with a speed of ninety miles per 
hour. The general type of construction is still heavier 
than that 01 French aeroplanes, requiring a larger 
engine for a machine of the same performance. M. 
Lefranc’s contributions to Im Nature have been com- 
mented upon several times in these columns, and the 
present article, like its predecessors, is well worth read- 
ing. 

By permission of the Air Board, the Engineer is 
publishing full particulars and illustrations of the 
“ Maybach ” motor as used by the Germans in their 
Zeppelin airships, and of the ‘‘Mercedes” engine as 
usea in -the Gotha aeroplanes. The first article, urhich 
appears in the issue for February 22, is descriptive of 
tlie Maybach engine, particulars of which were ob- 
tained from a study of the motors of the German air- 
ship S.L.ii, which was brought down at Cufilcy in 
September, 1916, by Lieut. W. L. Robinson. The 
Mercedes engine described is one of two recovered 
from the wreck of a Gotha biplane of the pusher type, 
brought down in Flanders last April. Each of the 
four Maybach engines carried by the airship had. six 
vertical water-cooled cylinders, giv’ing about 200 b.h.p. 
at 1200 revolutions. Each engine drove an i8-ft. two- 
bladed propeller. The circulation of water in the 
jackets is believed to have been achieved by means of 
a thermo-syphon system, working in conjunction with 
a large honeycomb radiator for each engine, and 
assisted by an accelerator driven from the engine 
crank-shaft. The exhaust pipe is also water-jacketed, 
presumably in order* to prevent an accidental fire. 
Drawings of all the more important details are in- 
cluded in the article. 

THE ASSOCIATION OF TECHNICAL 
INSTITUTIONS. 

A fter an interregnum of three years, owing to the 
war, the Association of Technical Institutions 
resumed- its annual meeting on Friday last, February 
22, in the hall of the Worshipful Company of Drapers, 
in the City of London. The meeting was numerously 
attended, and was comprised of representatives of the 
governors, together with the principals of most of the 
technical institutions of the United Kingdom. Sir 
Alfred Keogh, G.C.B., who has been president of the 
. association since 1914, was re-elected for 1918. He 
has now resumed his duties as rector of the Imperial 
College of Science and Technology, 'having resigned 
his position as directot of the Army Medical Service. 
In his presidential address he emphasised the value of 
science and scientific training, as demonstrated in the 
great results which, during the course of this d^lorable 
war, have been achieved in the sphere of medical and 
surgical practice, in relation to the health of the soldier 
suffering from sickness and w'ounds, and especially in 
dealing with diseases which worked such terrible havoc 
in the military catnpaigns of past history. 'Fhe medi- 
cal profession has rendered splendid service not only 
in the treatment of disease, but also in its prevention. 

Sir Alfred Keogh believes that the nation has come 
at last to recognise the place that science must occupy 
in the domain of industry, and also In the 
sphere of administration, both local and Imperial, 
which cannot achieve its best and greatest results 
unless its personnel be guided by the spirit and dis- 
coveries of science. The new Education BUI of Mr. 
Fisher marks an immense step forward. The educa- 
tion of the children of the nation, especially in view of 
the immense sacrifice of the best of our young man- 
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hood, has become a question of most serious moment, 
since they must now assume, at an unusuaUy eat^ 
age, grave responsibilities, far in advance of their time, 
in the conduct of affairs. The effective training and 
the due reward of the teacher are also matters of most 
grave concern, since, unless these are provided, and 
the teacher placed beyond anxiety, no education worthy 
of the name can possibly be ensured. 

The training of teachers for technical institutions 
and for day continuation schools and classes was the 
subject of a paper read by Principal Watson, of Keigh- 
ley. Mr. Watson showed how considerable the de- 
mand would be, illustrating by the submission of statis- 
tical data derived from inquiries made in Keighley, a 
town of 45,000 inhabitants, from which it appeared 
that in that town provision must be made for at least 
2800 young persons between fourteen and eighteen 
years of age, requiring at least twenty-five specially 
trained additional teachers, from which it is ueduced 
that at least 20,000 more teachers will be required of 
especial character in England and Wales to give 
adequate effect to the provisions of the Bill with respect 
to day continuation schtxils. This is in addition to 
the extra provision required in the elementary day 
schools, due to the large number of children who will, 
under the provisions of the Bill, now be in constant 
attendance in the schools up to fourteen years of age. 
The feeling that the education of pupils in the cfay 
continuation classes should be based upon liberal lines 
without vocational bias found strong expression. 

Sir Philip Magnus opened a discussion on the best 
means of continued education, advocating that much 
advantage is to be gained from a half-time system 
extending from the age of fourteen until sixteen, with 
provision for continued education up to eighteen outside 
the ordinary working hours for at least six hours a 
week ; but the feeling that the association should give 
unwavering support to the continued education clauses 
of the Bill as they stand received practically unanimous 
support. With a view to a more adequate scale 
of salaries for teachers in technical institutions 
and with the purpose of securing the services of men 
of high attainments and ripe technical experience, and 
to the provision of a suitable scheme of pensions iind 
disablement allowances, it was urged by the associa- 
tion that much larger State grants should be forth- 
coming in aid of the work of technical institutions. 

The regulations for junior technical schools were the 
subject of much adverse criticism. It was demanded 
that the course of instruction should be of a liberal 
character, that it should include a language other than 
English, that it should not have reference to a special 
trade or industrv, and that the" pupil should 
not be required to signify his intention to 
adopt a .special branch of industry or com- 
merce. The association, in a memorandum on 
“ Education after the War,” recently issued, urges that 
there should be a large increase in the number, of 
scholarships with adequate maintenance grants to 
enable candidates to proceed to day technical colleges, 
that the technical departments of universities and tech- 
nical colleges shoula be encouraged to undertake re- 
search in co-operation with manufacturing firms, and, 
having regard to the national importance of tech- 
nical education, should bear a much larger proportion 
of the Cost, and that the Government grants in aid 
of technical research should be largely increased. In 
view of the difficulty many institutions have experi- 
enced in obtaining necessary supplies, the Ministry of 
Munitions has emjsowered the council of the associa- 
tion to endorse applications to whl^ priority will be 
granted under the order of tibe hdh. secretary. The 
association extends its warm kipport to the proposals 
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set forth on the co-ordination of en^neering training 
at the Conference of Engineers and Educational Asso- 
ciations held at the Institution of Civil Engineers, 
London, on OctobW 25 last, with the object ot secur- 
ing increased efficiency in the training of apprentice 
engineers and a wider appreciation- of the value, in 
industry of education of university rank. 

THE EXPLOITATION OF THE SEA- 
FISHERIES. 

T he sea-fisheries as a source of food was the sub- 
ject of an interesting series of letters published 
by the Times between February 8 and 18. First of 
all, Dr. W. S. Bruce directed attention to the abund- 
ance of whales and seals in Antarctic seas,, and in- 
quired whether Lord Rhondda and “ the National Ser- 
vice ” had sought advice about all this. Ought not 
“canning "factories and refrigerating vessels to be 
started immediately in the rich Antarctic whaling 
grounds”? There are, he stated, whale meat there 
which “is better to eat and tastes better than beef”; 
seals and penguins, also an additional meat supply ; 
and “ millions and millions of new-laid penguin eggs, 
larger and better than hen’s eggs.” Other corre- 
spondents supported these remarks, but they did not 
suggest where the canning factories and refrigerating 
vessels were to be constructed, nor did they show that 
it was sounder economics to send fishermen and large 
vessels to high Antarctic latitudes rather than employ 
men and small rr.otor-driven vessels to obtain the fish 
that is plentiful enough just now a few miles away 
from our own shores. 

About the same time Lord Morris and others had an 
interesting discussion at the Aldwych Club with refer- 
ence to Newfoundland fisheries and other matters. 
The remarkable quantities of plaice and soles existing 
there were mentioned. Letters in the Times from 
Dr. Shipley and Mr. C. Tate Regan rather dulled the 
alluring picture, and cast doubts on the ^knowledge of 
the speakers, by showing that there are no plaice or 
soles in Newfoundland waters. Whether it is better 
policy to send men and vessels there after the war or 
to employ them here was not discussed at the Aldwych 
Club. Before the war British fishermen caught so 
much sea-fish in British waters that about one-half 
was exported. The remainder worked out as a 
ration of about oz. a day for all persons above five 
years old. Even then the fishing trades had to 
organise a “fish as food” campaign to promote the 
demand. 

To the same corre^wndence remarks were contri- 
buted by Capt. Howell, (late) Director of Fisheries for 
the Punjab, conbasting this country with the United 
States. We fail because we do not do artificial fish 
culture on the American scale — fish culture which has 
been studied here and in Norway as intensely as it is 
in the United States. Because of this lack of applica- 
tion of science, we are told in the letter of Capt. 
Howell to the Times that “ dogfish have ousted plaice 
as the staple fish of the English Channel.” Also, our 
Governments have lagged behind America in promot- 
ing the studv of “the pure science of marine biology.” 
America appropriates 8000Z. a year for that purpose; 
had any British Government ever voted half that 
amoiint? Capt. Howell apparently does net know 
that, before the war, the Imperial Parliament gave 
42,0001. a year to the scheme of international explora- 
tion of the sea. 

Finally, Dr. J. T. Cunningham dlrecteH att^tion to 
the failure of the Fish Food Committee tp'promote the 
general use of pickled heirings as food— a matter about 
which most people have heard a great deal during the 
l^iast few months. In further letters Mr. Cecil Harms- 

NO. 2522, VOL. 100] 


worth and Mr. Geo. M. Tabor gave an account of wfiat 
had been done in this way. Mr. Tabor points out that 
the stocks are already nearly exhausted. {Th&re were, 
we helieye, some 250,000 barrels of pickled herrings in 
stock last. Easter.) They were offered at “artificially 
low prices,” Mr. Tabor says. These prices were 
(wholesale) : — 

Scottish pickled herrings, mean of 1904-13, 24s. per 
barrel; 1913, 36s. per barrel; April, 1917, 80s. per 
barrel; September, 1917, 65s. per barrel; February 
1918, 425.-485. per barrel. 

Mr. Tabor’s own advertisement {Fish- Trades 
Gazette, February 16) points out that Scottish pickled 
herrings can be bought for 485. per barrel and sold at 
4d. per lb., making a profit of 305. per barrel, while 
Norwegian pickled herrings (bought in order to prevent 
Germany from getting them, Mr. Tabcir says) can be 
had at 295. per barrel and sold at 3d. per lb., making a 
profit of 205 . per barrel. The controlled maximum 
price for pickled herrings is 6d. per lb., and that is now 
also the general minimum price. J. J. 


SEISMIC DISTURBANCES CONNECTED 
WITH THE GUATEMALA EARTHQUAKE. 

I N view of the widespread destruction caused by the 
‘earthquake in Guatemala, the accompanying notes, 
written by Dr. Crichton Mitchell, superintendent of 
Eskdalemuir Observatory, are of interest. We are in- 
debted to the Director of the Meteorological Office for 
these notes, and are glad to be able to publish them. 

From December 25, 1917, until January 4, 1918, a 
number of seismic disturbances were recorded at Esk- 
dalemuir Observatory by means of the Galitzin seismo- 
graphs. Some of these were without doubt connected 
with the disastrous earthquake in Guatemala. But 
the epicentral distance, about 8500 kilometres, is so 
reat that except in favourable circumstances , it is 
ifficult to detect the primary and secondary waves 
which form the preliminary phases and from which a 
determination of epicentral distance is usually obtained. 
It must also be remembered that the Galitzin instru- 
ments are of such high sensitiveness that they record 
microseismal movements and also local tremors due to 
wind effects on the building. 

The following notes have been drawn up from the 
seismograms for the period referred to above : — 

December 25, 1917. — From iib.yr^m. until 2oh. wind 
effects on the reedrd make it impossible to say whether 
there was any true seismic effect or not. Otherwise 
there was no disturbance recorded. 

. December 26, 1917.^ — After 5h. a faint disturbance 
was recorded. Its maximum on the E.-W. instrument 
occurred at 5h. 15m. 47s. ; its period was 19s., and the 
amplitude was 1*5 ft. These were long waves due to 
some distant earthquake, but no preliminary phases 
were noticeable. Similar waves were recorded on the 
E.-W. instrument from 6h. 4m. to 6h. 22m. * 

Between qh. and loh. the long-wave phase of a dis- 
turbance, the preliminary phases of which were too 
feeble to be identified, was recorded. The first notice- 
able portion consisted of a slight impulse in a direc- 
tion nearly from S.W. to N.E. at qh. 26m. iis. Fairly 
well marked long waves began at qh. 28m. 55s.. with 
a period of 18s. and a maximum amplitude of 10*6 ft 
at qh. 2qm. 28s. The end of this slight disturbance 
came about 15m. afterwards. 

Another senes x>f long waves of low amplitude 
occurred from i4h. 5m. to i4h. 15m. 

December 27, 1917.— A slight disturbance with no 
distinctly mark^ phases began at yh. 52m., and laeted 
until 8h. 8m. . 

December 28, 1917.— A large disturbance was re- 
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'corded Ijetween 2ih, and 22h. 'TM timings of the 
preliminary phases' are somewhat doubtful, first, be- 
cause the motions connected with them were very 
slight; secondly* because wind and microseismic effects 
masked the true ' earthquake effect. The following 
• may, however, be taken as approximately correct : — 
Primary, 2ih. 24m. 44s.; secondary, 2ih. 34m. 4s. 
The beginning of the long-wave phase was about 
i2ih. 49m. These times correspond with an earthquake 
the distance of Guatemala. The following maxima 
were recorded ; — 


Time Period Amulitude 

N.-S. component 2ih. 57m. 33s. 19s. 18 5 /* 
E-W. component 2ih. 58m. 13s. 18s. i/ iM 

The largest vertical motions occurred about the same 
time. The displacements due to the horizontal waves 
were in the S.W.-N.E. direction. The disturbance 
continued until about 24h. 

• , December 29, 1917. — ^Another large disturbance oc- 
curred on the evening of this d.ay. Very' unfortun- 
ately, the light failed about an hour before the earth- 
quake began, a minute particle of soot having blocked 
the acetylene jet. In .consequence, the photographic 
record for the horizontal components is too faint to be 
read with accuracy. The vertical instrument gave a 
very fine record, however, and from it the following 
times are taken : — Primarjf, 23!!. 2m. 43s. ; secondary, 
23h. 12m. 39s. The maximum displacements were at 
23h. 37sm., and had a period of 21s. The disturbance 
did not die down until ih. 30m. on December 30. 

December 30, 1917. — A faint disturbance was re- 
corded from i6h. 41m. until i7h. 9m. 

January i, 1918. — From about oh. until i5h. a 
somewhat unusual record was obtained from the hori- 
zontal instruments. Ordinarily, on a seismically quiet 
day% the trace shows nothing but the regular micro- 
seisms. But, superposed on these, there was, during 
the interval referred to, an almost continual movement 
/ of an irregular kind, due most probably to a large 
i number of minor shocks at some distant epicentre. 

January 3, iqi8. — From oh. 19m. to oh. 42m. a faint 
disturbance occurred. From i4h. om. to i4h. 21m. a 
slight disturbance, including two groups of long waves, 
was recorded. The first group had a period averaging 
the second averaging 20s. 

Wind effects obscured the seismogr.am .about mid- 
night, but the trace shows signs of faint disturbance. 

January 4, 1918. — A larger dftifurbance was noticed 
four hours later. The primary wave occurced at 4h. 
44m. 37s., the secondary .at 4h.. 54m. 38s., and the 
jong-wave phase b^an about 5h. 9m. These timings 
indicate an epicentre at the distance of Guatemala. 
The maximum displacement occurred at 5h. 19m. on 
the E.-W. instrument, its period being 20s., .and the 
amplitude 4 2 /ix. , 

At i6h. 30m. a slight, indefinitely marked disturbance 
began and lasted for nearlv an hour. 

All the above times arc G.M.T. 


THE PITTSBURGH MEETING OF THE 
AMERICAN ASSOCIATION. 

'T'HE seventieth meeting of the American Associa- 
tion for the Advancement of Science was held in 
Pittsburgh, Pennsylvania, December 28, 1917-January 
3, 1918. The total registration at the office of the 
permanent secretary was 692. 

The impressive keynote of the whole meeting was 
war preparation and efficiency. This was borne out 
not onlv in a numb^ of symposia devoted to specific 
war topics, but also in other discussions, and in other 
papers, the titles of which would not necessarily lead 
' one to expect a development along' the line of war 
preparation, . 

NO. 2522, v6% 100]. 


The opening general session of the association was 
held on Friday night, December 28, in the lecture hall 
of the Carnegie Institution. The president of the 
association. Prof. T. W. Richards, of Harvard Univer- 
sity, was absent, and Dr. G. H. Perkins, of the Uni- 
versity of Vermont, senior vice-president, presided. 
Mr. H. M. Irons, city attorney of Pittsburgh, gave an 
I address of welcome on behalf of the mayew of Pitts- 
burgh, to which Dr. Perkins replied. 

Dr. C. R. Van Hise, retiring president of the asso- 
ciation, in his address on “Some Economic Aspects of 
I the World War,” set the note for the entire meeting. 
Certain special items on the programme of the we^ 
may be especially mentioned on account of their war 
bearing. 

Section C held a symposium on “ Education in 
Chemical Engineering.” Section M held an important 
symposium on “ Factors Concerned in an Increased 
Agricultural Production.” Section 1 listened to a 
paper by the Hon. John Barrett on “The War and the 
New Pan-America,” and before the same section 
Mr. H. E. Coffin, President of the Aircraft Board, at 
Washington, spoke on the subject of “General Stand- 
ardisation.” Section B held a general interest ^ssion 
on the subject of “Relationship of Physics to the 
War.” Section G, with the Botanical Society' of 
America and the American Phytopathological Society, 
held a joint session on “War Problems in Botany.” 
Dr. Vernon L. Kellogg, formerly of the Belgium Relief 
Commission, and now with Mr. Hoover’s board in 
Washington, gave an exceedingly strong address before 
the Entomological Society' of America on “The Bio- 
logical .Aspects of the War.” Section I held a special 
symposium on “War Problems.” Section F held a 
symposium on “Contributions of Zoology to Human 
Welfare,” in which many war problems were dis- 
cussed. Section K held a yen' important symposium 
on the subject of “Medical Problems of the War.” 
This symposium included an address by Lieut. George 
Loewy, of the French Army, on “The Treatment of 
War VVounds by the Carrel Method,” which was illus- 
trated by moving pictures. The School Garden Asso- 
ciation of Americ^i held a symposium on “ Organisation 
of War Gardens.” The Association of Economic Ento- 
mologists discussed the two following topics at lei^th 
“ Insects and Camp Sanitation ” and “ How the ^to- 
mologist can Assist in Increasing Food Production.”^ 
The Botanical Society of America and the American 
Phytopathological Society held a symposium on 
“Phytopathology in Relation to War Service.” 

It was decided to hold the next meeting of the asso- 
ciation in Boston, Massachusetts, the meeting to begin 
on Friday, December 27, 1918. The following officers 
were elected : — President, J. M. Coulter, of the Uni- 
versity of Chicago; Presidents of Sections: A, G. D. 
Burkhoff, Harvard University; B, G. T. Hull, Dart- 
mouth College; C, Alex. Smith, Columbia University; 
D, I. N. Hollis, Worcester Polytechnic Institute; E, 
D. White, U.S. Geological Survey, Washington, D.C. ; 
F; W. Patten, Dartmouth College; G, A. F. Blake^lee, 
Cold Spring Harbour; H, (no election); I, J. Barrett, 
Washington; K, F. S. Lee, Columbia University; L, 
S. A. Courtis. Detroit, Mich. ; M, H. P. Armsby, 
Pennsylvania State College. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

BiRMiNGHAM.^The. council of the University and the 
Principal (S(r Oliver Lodge) have issued, for presenta- 
tion at the ^nnufil meeting of the Court of Governors, 
their reports for the session 1916-17. The war has re- 
duced the total number of students to about 63 per 
cent, of the normal. The diminution affects all facul- 
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ties, but the chief sufferers have been the faculties of 
commerce* and science, which show reductions to 33 
and 37 per cent, respectively of the figures for 1913-14, 
whereas the corres^nding strengths of the faculties 
of arts and medicine are respectively 6^ and 81 per 
cent. It is noteworthy that in the faculties of science, 
arts, and commerce, taken together, women constitute 
68 per cent., and in the faculty of medicine 41 per 
cent. The reports show that the University is taking 
its share in the application of science to war purposes, 
and that steps are being taken to bring the faculty of 
science into closer contact with the industrial world. 
In the concluding part of his report the Principal deals 
with after-war conditions. He says: — “One of the 
many problems which must press for attention after 
the war is the closer linking of science with industry- 
in other words, a more determined attack on practical 
problems and an application to useful purposes of what 
is known. But it will behove us in the University 
vividly to remember that pure science must precede 
applications of science, and that unless pure science is 
cuUivated in universities it is not likely to be pursued 
with adequate attention anywhere. . . . We must have 
faith that all real Icnowledge, as soon as it becomes 
familiar, c^n be made useful by those who have oppor- 
tunity to apply it. For it is impossible for a university 
to pursue knowledge for its own sake with adequate 
resources unless the community recognises this as its 
duty, and has faith enough in the ultimate outcome 
to be willing to make provision, even lavish provision, 
for its pursuit without expectation of an immediate 
pecuniary result. . . . Nevertheless, demands are likely 
to be made upon us, as now during the war, for 
specific research into problems arising in design and 
manufacture. Up to a point this is quite proper and 
tp be encouraged, for such problems arc often inform- 
ing, and their solution may lead to fresh developments. 
Science and its applications interact on each other, 
and a sharp dividing line is neither feasible nor wanted, 
but as a rule univereities should specially cultivate pure 
learning of every kind.” 

London. — ^I'he following doctorate in science has 
been conferred by the Senate : — D.Sc. in Botany, Mr. 
Cyril West, an internal student, of the Imperial Col- 
lege (Royal College of Science), for a thesis entitled 
“A Contribution to the Study of the Marattiaceae.” 

The Senate has appointed the following fellows of 
University College and King’s College I'espcctively : — 
University College ; Mr. Wedgwood Benn, Mrs. Klsie 
Blackman, Dr. Harriette Chick, Dr. E. M. Cowell, 
Dr. C. A. Lovatt Evans, Dr. David Heron, Mr. W. H. 
Lister, Mr. E. K. Martin, and Mr. E. T. Paris. King’s 
■College : Prof. Arthur Dendy, Mr. F. Lydall, and Mr. 

L. J. Robertson. 

The report of the Military Education Committee of 
the University of London for 1917 has been presented 
to the Senate. The number of commissions in the 
Army and Navy granted to cadets and ex-cadets of the 
University O.T.C. up to the end of 1917 was 3618, 
and, ’ in addition, 308 graduates and stu^nts of the 
University obtained commission!? in the early months 
of the war upon the recommendation of the com- 
mittee, making a total of 3926 officers. Of the 3618 
former cadets of the University of London O.T.C. who 
have proceeded to commissions, ^o, whose names are 
recorded in the report, have fallen in the war, and 
508 have gained distinctions, including: — ^V.C., 3; 

M. y.O., i; D.S.O.,,is; Military Cross, 292 (includ- 
ing 3 with two bars and 7 with one bar); Distinguished 
iSeiyim Cross, 3; Crotx de Guerre, 8; h^ailie Mili- 

otjier foreign Orde^, ete^jii, 7$ mentioned in 
■*^atche8v 291 (mentioned thri<», 4 f 2 j). The 

mber of distinctions gained hy^iormdr cadets is 663. 

“ strengill of the University O.T.C., as given in the 
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report, shows some decrease on the strength in the pre- 
vious ^ear, due mainly to the reduction of the age 
for military service in the Army %oni nineteen to 
eighteen. In consequence of this, .the committee states> 
“the resources of the University, which were so ‘freely 
drawn upon in the earlier years of . the ‘ war for the . 
education and military training of future Afmy’officers, 
cannot under present conditions be fully used for the 
same purpose.” Particulars are given in the report asl 
to the conditions at present in force for enrolment 
the University O.T.C. 

Manchester. — ^I'he University has recently benefited 
by the foundation of new scholarships and prizes. 
Amongst these are industrial research scholarships 
intended to enable graduates and ‘ others to obtain 
training in the methods of research with the object of 
rendering them better qualified to enter industry. The 
first of these scholarships was instituted in organic 
chemical research by Messrs. Levinstein, Ltd. 'The* 
firm of Messrs. Simon-Carves, Ltd., has now insti- 
tuted a second scholarship in inorganic cheniical re- 
search. The scholarships are of the value of loof. per 
annum, tenable in the first instance for one year. The 
work of the scholar is determined by the professor 
concerned with the subject of research. During the 
tenure of the scholarship the scholar is required to 
devote his whole time to research. 

A prize has been founded by Mr. Ernest A. Knight, 
of Knutsford, to be known as the Knight prize and 
intended for the encouragement of the study of the 
part played by psychological factors in the develop- 
ment of the symptoms of mental disturbstnee. The 
prize will be of the value of 50!., and offered 
annually. It will be open to the competition of per- 
sons who have entered upon the course for the diploma 
in psychological medicine of the University. 

Under the will of the late Mrs. Selina Mary Bright 
a scholarship in physical .science has been instituted, to * 
be called the Samuel Bright scholarship. The course ' 
of study pursued by the scholar is not to include vivi- ' 
section. The regulations for the .scholarship are not 
yet finally approved, but .vill be published shortly. 


Mr. Fisher’s Education (No, 2) Bill to make further 
provision with respect to education in England and 
Wales, and for purposes connected therewith, was pre- 
sented formally to the House of Commons on Monday, 
February 25, and was read a first time. 

Prof. D. Drummond has been elected president erf 
the University of Durham College of Medicine in suc- 
cession to the late Sir G. H. Philipson, and the Chan- 
cellor has appointed him pro-Vice-Chancellpr of the 
University. 

The Morison lectures of the Royal College of 
Physician.^ of Edinburgh will be delivered on March 4, 
6, and 8 by Dr. J. J. Graham Brown, who will take as 
his subject certain disorders of the sympathetic and 
parasympathetic systems. • 

It is reported in the Revue scientifique, oh the 
authority of the Temps, that the excavatiotvbf the ruins 
of the University of Louvain, destroyed’ by the Ger- 
mans, has beeq. commenced under the direction of a 
committee including MM. Oehler, Bersy, Lemaire, and 
Vingerhoedts. The excavation of the ruins -of the 
library, in which the historic books and manuscripts 
were housed, has led to the recovery of nothing of value. 
It is feared that the bibliographical treasures are irre- 
trievably lost. • * 

By the will of Sir Edgar Sebri^t, jiis estate is 
charged with “such a sum as will produce a <llear 3^1. 
a year and expenses for the foundation of a echol^mp 
at Eton College for a deserving scholar or Oippidan 
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for the usual three years* course at Oxford or Cam- 
bridge University.”— -Sir Edward Wood, of Leicester, 
who died on September 27 last, left 2ooof. for a Sir 
Edward Wood scholarship at the Wyggeston Hospital 
Schools for. sons of parents who require assistance in 
•giving their sons a higher education. 

t SOCIETIES AND ACADEMIES, 

London. 

Royal Society, Februaiy^ 14. — Sir J. J. Thomson, 
president, in the chair. — Prof. E. W. MacBrlde ; The 
artificial production of Echinoderm larvae with two 
water-vascular systems, and also of larvae devoid of a 
water-vascular system. In Echinoderm larvae the 
change from bilateral to radial symmetry is due to a 
series of changes which are ushered in by the appear- 


j of xerophily and of transpiration w'hich has hitherto 
I been disregarded. It is also shown that the dying 
I back of the leaders in some trees {e.g. ash) is corre- 
lated with the character of their wood. The sap wood- 
' of deciduous trees commonly fills up with water during 
I the early autumn, and grounds are shown for observ- 
I ing caution in fitting conclusions reached in other 
climates to the circumstances that obtain in the British 
. Isles. This matter is of some importance in its ^ar« 

; ing on the conditions that affect the seasoning of 
timber. — Capt. M. Greenwood : The efficiency of muspu- 
lar work. It is shown that the relation between total 
! heat production, body mass, and .external work can 
1 be expressed with sufficient accuracy for interpolation 
: by a function of the first degree, the constants of which 
i have been determined from the data by thO method 
of multiple regression. The method is illustrated upon 
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•dUde of the larvae. This bud is the rudiment of the 
water-vascular system of the adult. A- number of in- 
stances have been recorded where, in an isolated speci- 
I jnen, a similar bud has appeared on the right side 
also, and the whole later history of the larvae has been 
altered. The present communication describes a 
method for inducing the formation of a second hydro- 
coele. By exposing the laivae to the action of hyper- 
. tonic water at a certain critical period of their de- 
‘ velopment, and by removing them afterw'ards to ex- 
tremely favourable surroundings, in so far as concerns 
both food and space, it is possible to secure that a 
certain percentage of them will possess two hydrocoeles. 
The development of the second hydrocoele may , begin 
earlier or later. If it begin earlier the organs found 
in the normal larvae on the right side (pedicellariae) 
will not be formed, but if it begin later one or more of 
theye organs may be formed. If larvae be starved for 
•tfte first Week of their existence and then transferred 
■to good conditions as to food and space, the formation 
*of both hydrocoele and pedicellariae will be inhibited, 
^and larvae perfectly bilaterally symmetrical will be pro- 
duced which are provided on each side with a group 
of pointed spines in place of both hydrocoele and pedi- 
cellariae. From this observation it seems to follow 


} body mass is constant, the relation is H*“aW + b, H 
i being total heat production, W the thermal equivalent 
I of the work, a a constant, and b a variable parameter 
! dependent upon the speed of work performance. The 
parameters are calculated for the data of Benedict and 
I Cathcart. It is pointed out that the relation neces^ 

■ sarily involves an increase of efficiency with amount of 
' work when efficiency is defined as W/H or a$ 

I W/(H — h), /i being the “basal” heat production, aiid 
. that this increase may be without biological signifi* 
cance. Reasons are given for doubting whether the 
j general relation between heat production and muscular 
I efficiency can be safely inferred from existing series of 
observations, and economy of thermogenesis is dis- 
j cussed. 

LInnean Society, February 7. — Sir David Prain, presL 
! dent, in the chair. — Dr. B^ Daydon Jackson : (i\ The 
I “ Panphyton siculum ” of Francesco Cupani (1657- 
i 1710). A few copies, none of which were complete, 

! were issued in 1713 by Cupani *s patron, the Prince. 
I Della Cattolica, the copy in the library of the Jesuit 
! Fathers at Palermo being the nearest complete, and 
therefore cited by Gussone in his “Prodromus” and 
“Synopsis”; it consists of three volumes with about 
700 plates, without text; the copy in the Linnean 


that the formation of pedicellariae is dependent on the 
presence of a hydrocoele bud, so that this bud tends to 
induce the formation of pedicellariae on the opposite 
side of the larv*, and to inhibit their formation on 
the same side as itself. The formation of a hydrocoele 
bud on the right side involves profound modifications 
o*f the sprrounding tissues. These tissues are forced 
to pursue a course of development totally foreign to 
anything that has been normal in the history of the 
race. In conclusion, the bearing of the facts adduced 
on the nature of the laws governing the building up 
of.th^ bodies of embryos and larvae is discussed. — • 
Prof. J. B. Farmer : The quantitative differences in the 
water-conductivity of the wood in trees and shrubs. 
The paper deals with the efficiency of the wood re- 
garded frorp, the viewpoint of water-conductivity. 
-About sixty species of plants, chiefly trees and shrubs, 
have been (investigated. The method adopted consists 
in determinmg the amount of water passing in fifteen 
minutes, delivered at a head of 30 cm. of mercupr 
through each square centimetre of wood of 15 cm. in 
length. The results show that wide differences exist be- 
tween different species, but tliat for a given species there 
is commonly an ascertainable mean. Evergreens as a 
class are characterised bv wood of k)w conductivity 
with often small absolute fluctuation. Deciduous adult 
trees and shrubs always possess ^ood of relaitively high 
conducj^ly, but the sapling trees and stool shoots of 
coppic^ woods exhibit low conductivity in .their w<^, 
even when that of the adult shoots is, high. "The re*: 
suits are of aigrilficanee in throwing light on an aspect 
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Society's library has only 196 plates, two of which are 
in duplicate. (2) “ L’Histoire et pourtrait des plantes,” 

I Lyon, 1561. The volume belonged to Linne, and a 
pencil note on the title-page by Smith refers to an 
entry in Haller’s “ Bibliotheca botanica,” vol. i., p. 318 
which proves to be copied from Adanson’s “Families 
des plantes,” vol. i.*, p. 6, where the book is described 
from Jussieu’s library, but Jussieu’s copy is given as 
published at Rouen in 1555, and attributed to Du Gk>rt; 
the brothers Jean and Robert Du Gort were printers at 
I Rouen at that time, and probably drew up the volume 
from the Lyons issue of Fuchs’s “ Historia stirpium ” 
of 1551, for nineteen of the cuts are identical in both 
boolc.s, with eight not. yet traced. — H. B. Guppy ; Plant- 
distribution from the point of view of an idealist. The 
paper began wTth an appeal for the mutual co-operation 
of the supporters of the ori^nal Darwinian theory of 
evolution and of the later hypothesis of mutation ad- 
vanced by De Vries. If the view is correct that in th^. 
history of the Angiosperms we have two main eras—; , 
the era of the rise of the great families and the era of ! 
their later differentiation — the mutationist would find 
his most fitting field of wmrk in the older era and the 
orthodox Darwinian in the later one. It is hnld that 
the distinction between the two schools is in degree 
rather than in kind, and that the age that witnessed 
the rise of fft’cat famitits and the age that wit- 
nessed their later differentiatipn are things apart. Disi- 
tribution is pflntdrilv an; af^ir of the Idrger groups ;* 
and the problems tbaf centre around theorise of tte-^ 
great families raise' issties that' cannot be . stated iti« 
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terms of genera and species. Postulating the original 
existence of world-ranging generalised family types 
during an era of uniform conditions, it is argued that 
the differentiation of these primitive types wds in re- 
sponse to the progressive differentiation of their con- 
ditions. The distribution of families is treated statis- 
rically, and it is shown that whilst they largely ignore 
the cleavage of the land into two great masses, diverg- 
ing from the north, they respond in marked degree to 
the differentiation of the climatic zones. The paper 
ends with the statistical treatment of the larger groups 
behind the tamilies, and it is shown that whilst the 
Dicotyledons display a much greater tendency to de- 
tachment from the tropics than do the ‘Monocotyledons, 
the Sympetalae stand foremost in this respect amongst 
all the primary groups. 

Physical Society, February 8.— Prof. C. V. Boys, 
president, in the chair!— Prof. C. V. Boys : A recording 
thermometer. This instrument was designed and con- 
structed to ^o into the case of a regulator clock. The 
thermometric element consists of a rod of ebonite 
within a glass tube. The differential expansion is 
determined by a pair of levers giving a movement of 
1 in. for io° F. The drum carries .an ordinary baro- 
meter chart, and is drived at such a speed that a two- 
hour interval of i in. is passed in twenty-four hours. 
The drum is driven by friction by means of a cord 
from below the driving weight of the clock by an 
arrangement, in virtue of which when the clockweight 
descends the drum turns, but when the clock is wound 
the drum remains at rest. The instrument is designed 
with a view to easy construction and accuracy. It is 
extremely rigid, and much more magnification might 
he used. .An alternative design* on the same lines to 
go into a recording barograph is also given. — S. D. 
Chalmers ; The primary monochromatic aberrations of 
a centred optical system. The paper describes approxi- 
mate methods of treatment of the first-order aberra- 
tions of a centred optical system. Two methods are 
used, one primarily suited to the case where the separa- 
tion of the surface is small, and the other more suited 
for use where the separations vitally, affect the design. 
The aberrational defects are expressed as lateral aber- 
ration.s — i.c. as defects measured in the focal plane of 
the system. Thife procedure adopted is to express .the 
•abtirrational defect of a single surface in terms of the 
constants of the surface, and the perpendicular distance 
of the ray considered from the centre of curvature of 
the surface. The value of this perpendicular can be 
expressed in terms of the co-ordinates of the ray In 
any chosen medium, and .thus the aberration due to 
each surface can be expressed in terms of the co- 
ordinates of the chosen ray, in such a way that the 
aberrations of the individual surfaces can be summed. 

Optical Society, February 14. — Prof. F. J. Cheshire, 
provident, in the chair. — ^ 1 '. Y. Baker : Reflecting 
prisms. The author advocated the use of prisms in 
place of mirrors as being easier to mount and as re- 
•quiring, in many cases, no silvering. A series of suit- 
able designs for certain double reflecting prisms, in 
which the lightf is made to deviate by a fixed amount, 
was shown for angles 0°, 15°, 30® . . . 90®, the form in 
*each case being that which gave maximum aperture to 
the prism. A special form of triple reflecting prism, 
widi angles of 30®, 30®,' and 120®, was described, which 
the author considered would be much more suitable for 
the horizon glass of a sextant than the customary plane 
mirror, as it would enable the telescope', to be placed 
close up to the prism without any danger cutting off 
light between the two mirrors. To avoid this happen- 
ing in an ordiharv sextant! the horizon gl^iss has to be 
set at an angle of 75® to the axljl..of the telescope, and 
the latter set Wei! back, so that the angular aperture 
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is equivalent to 15°, whereas with the prism described 
the aperture would be about 50®, and angles could be 
measured up to 170®, in place of the maximum range 
of 150° in an ordinary sextant. 

Royal Meteorological Society, February zo.-*— Sir Napier 
Shaw, president, in the chair. — F. A. Bellamy : The 
barometer record at the Radcliffe Observatory, Oxford, 
with special reference to Prof. Turner’s suggested dis- 
continuities. Prof. Turner has in several papers to the 
Royal Meteorological Society claimed that meteor(^ 
logical history is divisible into “ chapters ” of an 
average length of six and a half years each, and has 
assigned the dates at which a new “chapter” opens 
(when there are abrupt discontinuities in meteoro- 
logical phenomena) with considerable precision for the 
last two centuries. The evidence has hitherto been 
based upon the monthly mean values of rainfall and 
temperature, and he has shown that these monthly 
means differ systematically in the “even ” chapters ae. 
compared with the ‘.‘odd.” To examine whether such 
systematic differences extended to periods shorter than 
one month, Mr. Bellamy has analysed a series of sixty- 
two years’ daily barometer records made at the Rad- 
,cliffe Observatory, Oxford, many of them made b^‘ 
himself while there in 1891-92. He concludes from 
his analysis that for periods from one to six months there 
is a decided difference in the even and odd chapters for 
atmospheric pressure, even for one station, as there 
has been shown for rainfall and temperature from 
many stations in the world, and that the matter of 
discontinuities is .supported. — ^Dr. C. Chree : The 
diurnal variation of barometric pressure at seven 
British observatories, 1871-82. The diurnal variation 
of atmospheric pressure, as of any other element, can 
be analysed in Fourier terms or “waves” of periods 
twenty-four, twelve, and eight hours. In the case 
of the mean diurnal variation from all montlTS of tn^■ 
year combined, the twelve-hour wave appears of a 
very dominant character, the amplitude being nearly 
the same for all stations in the same latitude, and the 
phase referred to local mean time being everywhere 
nearly the same. The twenty-four-houF wave, on the 
other hand, is very variable, and the eight-hour ■wave 
small compared with the twelve-hour wave. Taking 
the seven stations, Valencia, Armagh, Glasgow, Aber-i 
deen, Stonyhurst, Falmouth, and Kew, it is pointed 
out that the comparative unimportance of the fight- 
hour wav'e in the mean diurnal inequality for the yeai" 
arises in great measure from the large difference that 
presents itself between the phase angles in two jdiffereni 
seasons of the year. In individual months tne eight- 
hour wave, though considerably smaller than the 
twelve-hour wave, is far from negligible, and the 
phenomena presented by the eight-hour wave at the 
seven British stations exhibit almost as close a'^simi- 
larity as those presented by the twelve-hour wave. 
The paper also considers a theory as to the nature of 
the twelve-hour wave recently advanced by Dr. p. C. 
.Simpson. 

Manchester. 

Literary and Philosophical Society, Februar^ 19.— Mr. 
W. Thomson, president, in the chair,— J. Stuart 
Thomson: The occurrence of Cavertiularia Lutkenii, 
K 611 , in the seas of Natal. — L. Stanley Jast : The 
necessity for a technical library for Manchester and 
district. Manchester . should le^ in that provision of 
technical libraries which must form a not inconsider- 
able part of our vCqtiipttient for shouldering our due 
share of thf commerce, of the world after the war. 

. Royal Society, f^yUary 4.— Dr. John Horne in the 
diair.-!-Dr. J. Stuart 'Thomson : The morphology of the 
Prosencephalon bf^pinax as- a type of Elasmobranch 
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fore-brain. The author describes the nerve-cell areas 
and the fibre tracts. The cell-areas definitely located 
are : — ^Tuberculum olfactorium, corpus striatum, for- 
matio pallialis, primordium hippocampi, and the para- 
^tfminal body. The author describes twelve fibre- 
tracts, but, he could find nothing to indicate the exist- 
>nce of a corpus callosum in l^inax; — Dr. J. 
Thompson : The anatomy and affinity of certain rare 
iod primitive ferns. The genera Jamesonia, Llavea, 
and Trismeria were specially , considered. The investi- 
gation seemed to show that the structural features of 
Jamesonia are relatively primitive, and the sporangial 
characters in particular are valuable guides in the con- 
sideration of relationship. The features of the plant 
are distinctive, and justify its maintenance as a dis- 
tinct genus, with a high spore output and a Schizeeoid 
origin. In the case of Llavea the anatomical state was 

C onsidered transitional, but suggestive of primitive 
ilationships, and the sporangia seemed to be of an 
advanced type in which a large spore output had not 
, persisted. This plant was held to be a distinct genus. 
Un Trismeria the anatomical and sporangial characters 
we re considered more advanced, and comparisop 
^Slbwed that the plant is in reality a Gymnogramme of 
Ceropterid type. With Jamesonia and Llavea it seemed 
kto belong to a laxly associated group of “Acrosti- 
Khoid” derivatives of some Schizseoid source. Among 
the comparative points raised was the marked vari- 
ability of spore size seen in certain of the ferns con- 
sidered. This variation in ferns of more or less clear 
Schizaeoid source was considered suggestive of the 
Origin of heterospory. — Miss M. I. H. Ferguson : A 
further study of the diets of labouring-class families in 
Glasgow in war-time. (This was a continuation of 
previous studies communicated to the society in 1916; 
s^ Nature, vol. xcviii., p. 463.) One general result 
Iras thaf in spite of the increased cost of foodstuffs 
:here was practically no change in the diets of Febru- 
[ary, 1917, and November, 1917. There was a marked 
increase in the consumption of potatoes in November 
as chmpared with their consumption in February, but 
this was not apparentlv accompanied by decreased con- 
sumption of flour. It appeared that no less than 
cenL of the energy was obtained from the 
IFationed food, although in 1915-16 this yielded only 
75 per cent. It is of interest to know that in certain 
families where the father was on military service the 

'flfftt was more adequate than when he was at home. 

. # ■ 

• Dublin. 


Royal Irish Academy, February ii. — Mr. T. J. West- 
ropp, vice-president, in the chair. — J. A. McClelland 
and the Rev. C. J. Power ; Electrification by 
friction. The rate of production of charge on 
variptls metals when ptessed against a rotitt- 
ing disc of tightly stretched linen or silk has been 
measured under various conditions. Results are given 
showipft how the production depends on the 

spe^ m the* disc, the pressure between the rubbing 
surfaces,‘^e condition of the metal surface, the tem- 
perature, the humidity. The last section of the 
paper dealswath experiments carried out in air at very 
low pressures>-G. H. Carpenter and F. J. S. Pollard ; 
The presence of lateral spiracles in the larva of Hypo- 
<!^rma. The authors describe six pairs of minute 
lateral spiracles in the fourth-stage larva of Hypoderma 
h&vis and H. Uneatum. Each spiracle id open at the 
surface of the cuticle, but. study hi fransvaMNs sections 
shows that the vestigial air-tuhd pdnhei^ed^^v^ is 
plugged by a core of solid chitin,^.; tubes 

become continuous with brahcfi^ .Of the ^cheal sys- 
tem in which the normal spirally i^tA^etied lining can 
be , clearly recogtdsed. The anterioir witacles in Hypo, 
derina closely resemble these laterdil^iracles, and the 


forward ends of the tracheal trunks leadii^ to them 
are also plugged with chitinous cores. The presence 
of vestigial lateral -spiracles in specialised' parasitic 
larvae, luce the warble-maggots, |s remarkable. No 
description of such structures in any muscoid larva 
seems to have been published hitherto, though Pantel 
mentioned their existence in tachinine maggots in 
1901. 

Paris. 

Academy of Sciences, January si.—M. Ldon Guighard 
in the chair.— L. Maquenne and E. Demoussy : The 
influence of metallic salts on germination in presence 
of calcium. The presence of any salt at a concentration 
approaching a harmful dose in pure water reduces the 
favourable action upon germination which calcium 
salts exert alone. The cnect is particularly marked 
with copper sulphate, which, in amounts 0*01’ to 
0 025 mgr. per seed, has no unfavourable action alone, 
whilst it reduces the root length by a quarter to a third 
in presence of 0-05 mgr. of calcium sulphate. — C. 
Rlchet, P. Brodin, and F. Salnt-Olrons : Some modifica- 
tions in the treatment of pulmonary tuberculosis by. 
antiseptic inhalations. Exf^riments were made with 
creosote, camphor, phenol, gomenol, iodoform, and, 
terebene, dissolved in vaseline oil, the dose inhaled, 
being controlled by the temperature of the oil. The 
same antiseptic was never inhaled on two consecutive 
occasions. Creosote and gomenol gave the best re- 
sults, inhaled twice a day for one hour each time. 
There, was a marked • improvement after two months’ 
treatment in severe cases, increase of weight and 
muscular strength, and reduction of expectoration and 
cough. — .A. de Oramont ; Researches, on the line spec- 
trum of titanium and its applications. — W. Klllan ; The 
coalfield in the neighbourhood of Saint-Michel-de-. 
Maurienne (Savoy). The layer of schist, rich in 
anthracite, has a flora characteristic of levels between 
the middle Westphalian and the Stephanian, the .former 
predominating. There are numerous seams of anthra- 
cite, averaging one to two metres in thickness, and it is 
estimated that as a minimum there arc five million tons 
available with horizontal adits. — R. Gamier: The 
irregular singularities ,of linear difierentiaL equations. 
— J. C. Sol4 : The study of stellar currents. Photo- 
graphs were taken at intervals of from two to six years, 
and selected portions of the plates, sixty-two alto- 
gether, studied stereoscopically, and the direction of the 
current was determined for each. The results are given 
in tabular form. — A. Vironnet : The law of densities of 
a gaseous mass and internal temperatures of the sun. 
— L. Bloch : The theories of gravitation. — H. Chamnst : 

A phenomenon of super-voltage in a continuous-current 
circuit deprived of self-induction. — C. Matignon and F. 
'Mayer ; Invariant equilibria in the ternary system : 
water, sodium sulphate, ammonium sulphate. — L. 
GentU and L. Joleaud : The great tectonic zones of 
Tunis. — A. Mallhc : New preparation of the fatty 
nitriles by catalysis. The method recently described 
for the catalytic preparation of aromatic nitriles has 
been extended to the fatty series, and details are given 
for isovaleronitrile, butyronitrile, and propionitrile.. 
The reaction is a general one. — G. Reboul ; The rela- 
tion between variations of the barometer and those of 
the wind at the ground level : application to prediction, v 
— R. Lcriche and A. Pollcard ; The histological mechan- 
ism of the formation of new bone during osseous re- 
generation in man. New bone substance appears to 
be formed by a process analogous with that described 
by Korff for dentine and some tvpes of bone. With 
some reserves for certain points of detail and termino- 
logy, it would appear that Korff ’s esneeption is more 
in accord with the facts than the cladsical theory. — A. 
Darand: The sense of smell. This depends, accordr 
ing to the author, upon the following wnditions : the 
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presence in the air of centres (ions odorants) capable 
of facilitating the condensation of atmospheric mois- 
ture, a suitable hygrometric state, and cooling of the 
air current produced by inspiration. — J. E. Abelous and 
J. Aloy : The necessity for a hydrogen acceptor and an 
oxygen acceptor for the manifestatioit of the process 
of oxido-reduction in organic liquids of animal and 
vegetable origin.— M. Marage ; Contribution tb the 
study of war commotii^ns. Definding commotion as 
the lesions produced in a point of the nervous system 
either central or peripheral, it is shown that this arises 
from large, pressures acting for very short periods of 
time on the whole of the body surface, and transmitted 
by the liquids of the organism to the Cortical sub- 
stance of the brain contained in an indcformablc 
chamber, the skull. 
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